MITES OF UTAH MAMMALS 


by 

Doralcl M, Allred and D Elden Beck* 


INTRODUCTION 


In 1949 a systematic survey was initiated by 
tlie junior author to determine the ecological 
relationships of parasitic arthropods associated 
with reptiles, birds, and mammals in Utah. 
Emphasis was given to the rcxlents rather than 
the larger mammals, birds, reptiles, and nests 
which were collected less fretpiently. Approxi- 
mately 9,000 small mammals were examined for 
ectoparasites between April, 1949, and August, 
1965 (Table 1). Financial support was obtained 
from the National Institutes of Health (Grants 
E-102, E-1273, Al-01273, and Al-01273-08) and 
from Brigham Young University primiuily to 
study fleas and ticks, but lice and mites also 
were collected. The records of the mites taken 
during the sixteen-year period constitute tin* 
basis of this report. 

Financial support sjxx-ifically for analysis 
and publication of the data on mites was re- 
ceived from the National Institutes of Health 
(Grants GM 12321-01 and GM 12321-02). Re- 
lease time was allowed the senior author by 
Brigham Young University as a Faculty Re- 
search Fellow (1965-66) to pursue work on this 
project. Other financial support and facilities 
furnished by Brigham Young Univ^ersity in past 
years contributed considerably toward our ob- 
jectives. We appreciate the kindness of Dr. 
Russell W. Strandtmann, Texas Technological 
Gollege; Dr. Frank J. Radovsky, George Wil- 
liams Ikxiper Foundation; Dr, James M. Bren- 
nan, Rocky Mountain Laboratory; Dr. Richind 
B. L(x>mis, California State Gollege at Long 
Beach; and Dr. GlivT D. Jorgensen, Brighiun 
Young University, for identification and Or v^eri- 
fication of identification of some of the mites, 
for suggestions pertaining to some of the taxo- 
nomic problems, and for critical review of the 
manuscript. Many technicians assisted in mount- 
ing the mites over several years, but we are 
especially grateful to Mr. Selby Herrin, graduate 
student at Brigham Young Univ^ersity, for most 
of the mounting as well as pencil drawings of 
the mesostigmatids. Mr. Morris Goates, Skyline 
High School, Salt Lake City, identified and made 


pencil drawings of tiie chiggers. We are grate- 
ful to the many students and faculty of the 
Dejiartment of Z(X)logy and Entomology and 
others who collected mites over the past 16 
years. 

Top(x;r.\piiical ,\nd Faunal Feaix^res 

Utah enconipasses the western part of the 
Upper Colorado River Basin and the eastern 
part of the Great Basin (Fig. 615). The div^ersi- 
fied topography varie.s in elevation from 2,760 
ft to 13,498 ft, and the biotic features vary from 
desert shnib to alpine areas. Consequently tliere 
is a great diversity of habitats and fauna within 
the state. For further descriptions of the biotic 
and faunal areas of these basins, refer to the 
excellent discussions by Durrant (1952), Beck 
(1955), and Hayward, Beck, and Tanner (1958). 


TABLE 1. NUMBERS OF MAMMAI.S EXAMINED AND FOUND 
INFESTED WITH ECTOPARASITES IN UTAH BETWEEN 1949 
AND 1965 ( BRIGHAM YOUNG UNIVERSITY, DEPARTMENT OF 
Z00L<X;Y AND ENTOMOLOGY, PROJECT 10), 

,\o. infested with: 


Group and species* 


c 
. S 


o 

V 


SHREWS 

So rex sp. 2 

S. paJustrus 5 

S. vdfiram 7 1 

BATS 

Conpwrhinus touji-sciulii 16 
Mijotis sp. 642 47 

A/, californicus 3 1 

PipustrcUus sp. 3 

Tadurida hrasiUensis 2 


PIKAS 

Ochototut ptincep.s 95 75 


RABBITS AND HARKS 


Lepus sp. 1 

L. (Wicricatiiis 4 

L. californicus 561 

L. toutiseudii 13 


50 

6 



1 I 


12 

2 597 

2 

2 2 

I 1 


1 80 43 


1 

2 

4 18 4.54 
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Sylvilu^u.s Np. 

79 

48 


1 

43 

P. maniculatus 

3077 1821 

723 

12.54 

805 

S. audubonii 

60 

33 

6 

13 

41 

P. truei 

184 

63 

33 

103 

23 

S. idahoeusis 

16 

11 


4 

11 

Reithrodotitotnys 






S. nnttallii 

20 

16 


2 

17 

niegalotus 

122 

37 

6 

20 

11 

SQUIRRELS 






MICROTINE RODENTS 





AND RELATIVES 






C 1 eth riouom ys ga p peri 

27 

7 

10 

15 

5 

Ammospcrmophihis 






Lagurus- curtatus 

1 



I 


Icuctirus 

113 

90 

36 

26 

21 

Mierotus sp. 

95 

40 

39 

54 

34 

Cynomtjs sp. 

3 

2 

2 

3 

2 

M. ealifornicus 

1 

1 



1 

C. gunnisoni 

1 

1 




M. lougieaudus 

74 

39 

6 

35 

20 

C. leucurus 

13 

7 

2 

4 

5 

M. mexieatius 

1 

1 




C. purvidens 

3 

3 


1 

2 

M. montanu.s 

59 

32 

44 

52 

16 

Eutamias sp. 

24 

19 

7 

13 

3 

M. pennsylvanicus 

3 


3 

3 


E. dorsalit 

28 

10 

4 

5 

8 

Ondatra zihethicus 

6 

5 


2 


E. mitiwius 

122 

81 

32 

43 

60 

Phcnacornus interwedius 2 

1 

1 

2 


E. (juadrivittatus 

97 

58 

45 

35 

29 







E. umbrinis 

8 

1 

6 


1 

MURID RODENTS 





CAmicoimjs mhrinus 
Murmota fUivhcntm 

4 

52 

1 

2 

40 

1 

29 

2 

9 

2 

16 

Mus museulus 

23 

25 

7 

6 

6 

Sciurus aherti 

1 


1 

I 

Rattus norvcgicus 

151 

98 

73 

Spermojdiilus arttuiius 

2.54 

170 

132 

98 

116 

R. rattus 

9 

4 


3 


S. hcldiugi 

4 

3 



2 







S. lateralis 

130 

76 

18 

54 

82 

jUMPlNCJ MICE 






S. richardsonii 

7 

7 

4 

1 

4 

Zaptis pr in ceps 

96 

64 

1 

25 

30 

S. spilosoma 

2 

2 



1 






S. (owtuendii 

8 

5 

2 

1 

2 

IIYSTRICOMORPH RODENTS 





5 

0 

3 

1 


Erethizon dorsatum 

36 

1 


22 


S. variegahis 

60 

49 

7 

17 

18 

1 


Tam iasciurtis h udson tens 

56 

33 

11 

14 

8 













FOXES AND COYOTES 





POCKET GOPHERS 





Cams latrans 

4 

1 



4 

Thontomys sp. 

12 

3 

2 

6 

1 

Uroeyon einereoargentt 

ms 1 




1 

T. talpoides 

151 

64 

54 

37 

19 

Vuljtes maerotis 

4 

3 



1 

T. umhrimis 

73 

30 

47 

29 

2 













RACOONS AND 

ALLIES 




HETEROMYIDS 






B a ssa rise us astutus 

1 

1 




Dipodomys sp. 

15 


1 

2 

6 

Proryon lotor 

1 

1 




D. desert i 

7 

4 

2 

5 

2 







D. merruimi 

1.52 

68 

13 

63 

49 

MUSTELIDS 






D. microps 
D. ordii 
M ierodipodops 

87 

820 

6 

293 

11 

222 

48 

610 

32 

351 

Martes sp. 
Mephitis mephitis 
^ i ustela erm inea 

1 

1 

1 



1 

1 

megaeephalus 

6 

3 


24 

6 

M. frenata 
M. visioii 

11 

10 

4 

5 

5 

Perogiuithus sp. 

63 

5 

9 

2 



2 

P. apaehe 
P. formosus 
P. intermediu.s 

12 

96 

1 

3 

I 

27 

10 

55 

10 

S})ilogale graeih\ 
Taxidea taxus 

11 

6 

7 

2 

1 

2 

8 

3 

P. Umgimemhri.s 

72 

1 

2 

14 

30 







P. part us 

224 

46 

19 

82 

86 

CATS 





2 






Lynx rtifns 

6 

5 



BEAVERS 












Castor eanadensis 

4 





CERVIDS 












eatuulensis 

1 




1 

CRICETID RODENTS 





Duma hemiomts 

28 


1 


25 

Seotoma sp. 

9 

6 

1 

4 

4 







iV. alhigula 

3 

2 


1 

1 

DOMESTIC ANIMALS 





iV. cinerea 

29 

2.5 

5 

7 

6 

C;.t 

4 

2 



2 

.V, lepida 

149 

80 

20 

56 

20 

Cow 

3 




1 

9 

.V. mexieana 

1 

1 




Do^ 

16 


4 


Onycltotnys sp. 

9 

7 

2 

3 


Hog 

1 


1 


2 

O. leucogaster 

32 

27 


19 

9 

Horse 

7 


1 


6 

O. torrid us 

1 

3 

2 

2 

1 

Rabhit 

2 

1 

2 



Peromyseus sp. 

20 

6 

I 

10 

1 

Sheep 

2 





P. hoylii 
P. eriuitus 

13 

4 

1 

6 








128 

49 

14 

72 

20 

"M.iliit fji'oupitifjs .mil iiiini 

es fi.ll.m 1 

l.>li .m 

<1 KeUi 

m 

fsiepl 

P. eremieus 

198 

85 

45 

102 

12 
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HISTORICAL REVIEW 


Until recent years little was published on 
piirasitic mites from Utah. Keegan ( 1949, 1953, 
1956b) described a new species, erected a new 
genus based on Utah material, and listed a num- 
ber of new records for the state. Allred and 
Beck (1953b) described a new species of chig- 
ger (which was later s)monymized by Brennan 
and Beck, 1955), and studied mites of woodrat 
nests in Utali (1953a). Allred (19.54a, 19.54c, 
1957b, 1957c, 1957d, 1958) studied mites found 
on mice of the genus Pcromij.sciis in Utah, de- 
scribed a new species (19.57a), discussed inor- 
pliological variations and bionomics ( 19.54b, 
1957e, 1957f, 1957g, 1965), and listed additional 
host records (1961). Furman and Tipton (19.55) 
named a new species from Utah and composed 
a key to the known species of Myonijsaus. Bren- 
nan and Beck (19.55)® li.sted host and distribu- 
tion records, named new species, and included 
a key to the chiggers of LTah. Lipovsky, Crossley 
and Loomis (1955) also named a new genus 
and species of chigger from Utah. W^oodbury 
(1956a, 1956b) composed a checklist of mites 
taken in ecological studies at Dugway and in- 
dicated host relationsliips. Strandtmann and All- 


red (19.56) discussed mites of the genus Brevi- 
sterna, listed additional host and distribution 
records, and composed a key to the species. 
Howell, Allred and Beck (1957) studied mites 
found in woodrat nests and listed j^arasitie as 
w'ell as free-living species. Allred and Marehette 
( 1957 ) studied the feeding habits of Brevistenia 
utahensis in Utah, 35illey (19.57) studied the 
nasal mites of blackbirds. Allred and Rosco<‘ 
( 19.57 ) studied pariisitie mites in woodrat nests. 
Howell and Elzinga (1962) described a new 
species of fur mite and comj^osed a key to the 
species of Radfordia. Elzinga (1960) lusted mites 
of rodents from one specific area in Utah, and 
Ho (1962) listed mites from two areas. Ash 
( 1963) studied the mites of deer mice in a 
chaparral community. Jenkins (1965) Usted 
records of mites from s(juiirels taken in 12 
counties. 

Other workers ha\ e published data on mites 
from Utah principally as incidental records asso- 
ciated with studies of other areas or fauna. 
These are listed in the species discussions that 
follow. 


MEDICAL AND ECONO.MIC LMPORTANCE 


Dermamjssm- americanus and D. oallinae 
have been invoR'ed wdtli encephalom)'ehtis, but 
their exact relationship with the virus is not 
entirely clear (Baker et al., 1956), Transmission 
of trypanosomes and avian spiroebaetosis luus 
been demonstrated for D. galHnae (Macfie and 
Thompson, 1929; Manw'ell and Johnson, 1931; 
Seddon, 1951), Rickettsialpox traiusmission has 
been related to D. sanguineus ( Huebner et al., 
1946). Tlie implication of these species wath 
disease suggests a similar potential for D. heeki 
which also occurs in Utah. 

Ornithonyssus haeoti has been involved with 
murine typhus, rickettsialpox, tularemia, plague 
and nematode parasites (Baker et al., 1956). 
Transmission of encephalomyelitis and New- 
castle disease has been related to O. sylvianim 
(Baker et ah, 1956). 

Laelaps jettmari has been invoK'cd wath 
hemorrhagie fever (Asanuma, 1952), and L. 


kuchi has a suspected implication with tularemia 
(Baker, et al, 1956). Notliing is known of the 
potential of other species of lAieJaps which oc- 
cur in Utah. 

Tularemia has been isolated from Eulaelaps 
stabularis and HaeniolaeIaj)s niohrae (Baker, 
et ah, 1956). Other species of Ilaernolaelaps, 
including the cosmopolitan II. f^^las^owi, have 
not as yet been implicated wath disease trans- 
mission. Ornithosis virus of turkeys has been 
isolated from IIaemolaeIaj)s easalis, liaemoga- 
inasiis pontiger, and Ornithonyssus syhiarum 
(Eddie, et ah, 1962). 

Hirstiony.ssus isabellinus has licen implicated 
wath tularemia in the laborator\^ ( Francis and 
Lake, 1922). 

In addition to their disease transmission po- 
tential, mites occasionally are pests of man by 
their bites or invasion of his tissues. Dermauyssus 


‘Although tlie printed date on this publication is U l)eienilu>i' |0 t). ii was 
£or purposes of priority this reference should be considered as I'I'jh. Iloweiei 
paper it is listed as 


it off the press and distnlmted until e.irly l‘l5b. (ionseqiientlv, 
to iiiaintam lontinuity of publication dates, throughout this 
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galliime, D. sanguineus, O. hacoti, O. bursa, O. 
sylviarum and H, casalis hav'e l^een known to 
attack man, and there is some circumstantial 
evidence to incriminate E. siabularis and H. 
pontiger. Still other parasitic mites may bite 
man on occasion. 

The high populations of rodents in the 
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temperate desert areas of Utah, and tlie presence 
of many mites which have been implicated with 
disease transmission as shown above, create a 
potential reservoir of diseases in nature eom- 
municable to man, which necessitates an in- 
creased knowledge of their natural history and 
other aspects of ecology. 


ACCOUNTS OF THF SPECIES 


In the discussion that follows, a brief state- 
ment is given about each family represented, 
usually followed by a listing of each species 
known to occur in Utah, However, several fami- 
lies are listed for which mites were not identified 
beyond the family level. These were occasionally 
found on mammals but are not considered regu- 
lar consortes with them. Their inclusion is for 
convenience in separating them from mites 
which have more common occurrence and which 
for the most part are parasitic on their mam- 
malian hosts. 

Following the list of each species, comments 
on taxonomic or morphological variations are in- 
cluded when applicable. Under the heading 
“Distribution,” published records for the Um'ted 
States are noted. In most cases only the earliest 
published record is given. Recently published 
hterature which duplicates previous records is 
not indicated. Where more than ten hosts are 
known for a state other than Utah, only a gen- 
eral statment on host relationships is given. 
Names for host records were taken verbatim 
from literatime references. In Table 3 the equiva- 
lent names Ksted by Hall and Kelson (1959) are 
indicated in parentheses. For more specific lo- 
cality references, records for Utah are hsted by 
county. 

Following the heading “Other Utah Records’ 
or “Utah Records,” heretofore unpublished data 
are listed as represented by our surveys over the 
past sixteen yeius. For the most part the only 
records given are those which are new host or 
county records for Utah, In most instances vvdere 
our collections duplicate previously listed rec- 
ords, vv'e have not repeated them. Each of our 
records is represented by detailed collection data 
in oiu- files, but it is not practical to list such 
details at this time. Information on these data 
may be obtained by refjuest, “Seasonal Occur- 
renc'c” is a summary of months over the total 
sixteen-year period. Under “Comments” when 
sufficient data are available, the geographic 


distribution in Utah (northerly or southerly) 
and occurrence in the Great Basin or Upper 
Colorado River Basin are indicated (Fig, 615). 
Apparent host preferences and other mite species 
associations are also listed. 

Keys to families, genera and species iu-e in- 
serted where appropriate. Keys to the nymphs 
and males of some groups of Mesostigmata are 
lacking because of insufficient descriptions, or 
because these stages are unknown for many 
species. Key characteristics selected to separate 
the families, genera and species of mites known 
to occiu* on mammals in Utah are for the most 
part those which are most easily seen. These may 
not be valid when dealing with species not in- 
cluded here, A properly cleared and mounted 
specimen is a necessary prerequisite to its iden- 
tification when dealing with the dorsal plate, 
chelicerae, legs, and specialized seta on the 
palpal tarsus. Such characters are best seen vvdth 
a phase-contrast microscope. Where a specific 
feature Ls not visible or for the purj:>ose of veri- 
fication, structures other than those listed in the 
keys may be used, and drawings of these for 
most species or a representative of each genus 
or family are appended. Setae usually are not 
shown e.xcept on the ventral plates of the meso- 
stigmatids and the scuta of the trombiculids. 
Tlie keys to the males were composed using 
some specimens from areas other than Utah, and 
from literature descriptions. Relating the male 
or nymph to the female with wliich it is found 
is an aid to its identity, but discretion should be 
used. Where possible, verification should be 
made by compiU"ing the specimen with one whose 
identitv is known, and with the description of 
the tvqie where such is adequate and available. 
In the descriptions of new species, measure- 
ments given are in microns. For purposes of 
structural oritmtation and to avoid duplication, 
figine references in the keys relate to Figures 1 
to 5 on pages 5 to 7, and other illustrations be- 
ginning on page 71. 
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KEY TO FAMILIES OF FEMALE AND MALE MITF^ AND LAKVAL TROMBKIUHDS 
FOUND ON MAMMALS IN UTAH 

1. With a lateral stigma situated dorsal to and at level between eoxae 111 and IV (Fig, 1 ) 2 

Without lateral stigma as above 12 

2. With tritosternum (Fig. 1); ventral and dorsal plates well-developed (Fig. 1) 4 

Without tritosternum; dorsal and ventral plates much reduced or absent (Fig. 8) 3 


3. Coxae arranged essentially in two parallel lines, situated on anterior half of body 
(Fig, 7); poorly selerotized mitt's with few small setae 

llalarachnidae, page 9 

Coxae somewhat radially arranged, occupying anterior three-fourths of body 
(Fig. 8); heavily selerotized mites, densely covered with setae (from bats) 
Spinturnieidae, page 9 
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Figs. 2-5. Cliiggcr larva. 2, hod)' dorsal; 3, left half gnathosoma \entral; 4. right cheUcera dorsal; 5, lx>dy \entral. 
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PALPAL ^lAW 



DORSOTlBIAL 

SETA 

LATEROTIBIAL 

SETA 

VENTROTiBIAL 

SETA 

GENUAL SETA 

TRICUSPID CAP 

GALEAL SETA 

CHELICERAL 

BLADE 

GALEA 

FEMORAL SETA 

CHELICERAL 

BASE 


Fig. 6. Chigger larva, right half gnathosoma dorsal. 

4. Specialized seta on palpal tarns with three tines (Fig. 407) 

Complex of Gamasolaelaptidae, 

Maerochelidae, Neoparasitidae, Pachylaelaptidae, Parasitidae, pages S-9 


Specialized seta with two tines 5 

5. Anterior edge of sternal plate with circular structure and or posteriorly extend- 

ing tube, the genital opening (Fig. 3.53); v^entral plates fused into one holo- 
ventral plate (Fig. 35.5) or sometimes two plates (sternogenital and ventro- 
anal, Figs. 362, 171, or stemo-genitoventral and anal. Figs. 351, 170) (males 
in part) 10 

Anterior edge of sternal plate without such genital opening; v entral plates sepa- 
rate as three distinct plates (Fig. I) (females, in part) 6 

6. Genitoventral plate truncate posteriorly, usually almost touching enlarged anal 

plate which is frequently truncate anteriorly (Fig. 1) 7 

Genitov'entral plate rounded or pointed, not truncate, widely separated from anal 

plate wliich may be truncate anteriorly but usually is elliptical or oval (Fig. 195) 8 


7. Metapodal plate large, triangular (Fig. 410); genitoventral plate expanded later- 

ally behind coxae IV (Fig. 220) . Haemogamasidae, page 10 

Not as abov'e .. Phytoseiidae ( =Ainblyseiidae and Blattisocidat*, in part), page 15 

8. Dorsal plate thickly beset with setae which ovxTlap those following; genitoventral 

plate with four or more pairs of accessory setae (Fig. 220) 

Haemogamasidae, page 10 

Dorsal plate setae relativ’ely sparse, seldom overlapping those behind; genitov^en- 
tral plate with less than four pairs of accessory setae (Fig. 2.58) 
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9. Chelicera moderate to small, sometimes long, styletlike, filamentOHS; chela lacks 
teeth, weakly selerotized (Figs. 386, 3S9) Dermanyssidae, page 16 

Chelicera strongly de\eloped; chela large, witli teeth, heavily selerotized (Fig. 

383) Laelaptidae, page 33 

10. Body densely clothed with setae which fretjuently extend past bases of tho.se be- 

hind; holoventral plate usuallv widely expanded laterally behind coxae 1\^ 

(Fig, 354) Haemogamasidae, page 10 

Not as above 

11. Chelicera small, hyaline, weakly scherotized, sometimes long, styletlike (Fig. 

389) Dermanyssidae, page 16 

Chelicera strongly develojied, heavily selerotized (Fig. 383) 

Laelaptidae, page 33 

12. Palp relatively Un-ge, eonspicnous (Fig. 2); chelicera modified as piercing stylet 

(Fig. 4), sometimes when long and needle-like, freipiently recurved when 
withdrawn w itliin body (Fig. 389) 13 

Palp small, inconspicuous; chelicera strongly chelate, although it may be small; 
body elongate, rounded or bilobed posteriorly (Fig. 599) 

, , . Listrophoridae, page 41 

13. First pair of legs greatly modified for elasping hairs (Fig. 596) 

Myobiidae, page 42 

First pair of legs not as above - Id 

14. With tliree pairs of legs; scutal plate provided wdth pair of flagelliform or ex- 

panded sensillae (Fig. 2); tarsus II lacks multiple empodium (Fig. 2) 

Trombiculidae, page 42 

^^3th four pairs of legs; lacks scutal plate; tarsus 11 with multiple empodium 
(Fig. 598) complex of Tetranychidae and Cheyletidae, page 56 


Pachylaelaptidaf: Vitzthum, 1931 
Fig. 7 

Mites of this family occur in accumulations of organic debris, and frequently on beetles. They 
likely are predaceous. Their occurrence on mammals in our studies was infrefjuent. 


Gamasolaelaptidae Oudemans, 1939 
Fig. 194 

Mites of this family occur in rnesic situations where they likely are predaceous on other small 
arthropods. Their oeeurriaice on mammals in our studies likely was accidental. 


Neoparasitidae Oudemans, 1939 
Fig. 1 

Mites of this familv are similar in habits and occurrence to those in the family Gamasolaelap- 
tidae. Thev were infrecjuentlv found on mammals in our surveys. 
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I1al.\raciimdae OndemaiLs, 1906 

Mites of this family are endoparasitic in the nasal passages of mammals, both marine iuid ter- 
restrial. Their reeovery is dependent on special technicjiies whieh are not usually utilized in routine 
ectoparasite field surveys. 


ZumptieUii hakcii Furman, 1954 
Figs. 46. 120, 200, 209 

Distribution. CAI.IFORNIA: Tamuisciuru.s tknig- 
lasii (F'urman, 1954a). 


Utah records. Sevier Co.: Eutamias ciuadrivit. 

tatus. Utiih Co.: Citellus arrnatus. 

Seasonal occurence. Two females were taken 
in July. 


Spinturnicidae Oudeinans, 1901 

These mites occur almost exclusively on bats, and likely are world-wide in distribution. 


KEY TO OENER.A OK SPIN ! URMCIDAE 

Peritreme on dorsal surface only (Fig. 594) Paraspinfurnix 

Peritreme e.xtends to ventral surface of body (Fig. 59) . Spinturnix 


Paraspinturnix ^lobosjt.s Rudnick, 1960 
Figs. 8, 148, 281, 325, 594 

Distribution. ARIZONA: Bat; INDIANA; MijotL<i 
sodalis; OKLAHONtA: Mijotis gmescens. Myotic veli- 
fcr; TENNESSEE; A/, soilalis; UTAH; Utah Co.: 
A/yofi.s sp. (Riulnick, 1960). 

Other Utah records. None. 


Spinturnix orri Rudnick, 1960 
Figs. 11, 59, 147, 283. 324 

Distribution. CALIFORNIA, OREGON, TEX- 
AS: Antrozous pallidus; UTAH: Millard Co., Salt 

Lake Co., Wayne Co.: A. pallidus (Rudnick, 1960). 

Other Utah records. None. 


Parasitidae Oudemans, 1901 
Fig. 192 

Mites of this family are predaceous on other small arthropods usually associated with moist or- 
ganic debris. They were infretpiently found on mammals in our surveys. 


Macrociielidae Vitzthuin, 1930 

These mites are commonly found in soil and on animals. They likely iu-e predaeeous and are 
fretpiently found on mammals, although unlikely in a parasitic association. 


Macrocfielcs sp. 

Figs. 113, 199, 223, 407, 551 

Distribution. COLORADO; Tliomomys ialpoides 
(Miller and Ward, I960). OKLAHOMA: Sigviodou 
sp. (Ellis, 1960). TEXAS: Ciicllus spilosoitui, Rattus 
norvegicus, Speotyto cunicularui { Eads, Menzies. and 
Miles. 1952). UTAH: Ut;di Co.: Rcithrodontomys 

megaloiis (Elzinga, 1960). ? locality; Citellus armatus 
(Jenkins, 1965). 

Other Utah records. Cache Co.: C. armatus, T. 
talpoides. Juab Co.: Dipodamys ordii, Pcromyscus uiat}i- 
culatus. Kane Co.: Perognathus longimcmhris, Tliomo- 


mys hottae, Utah Co.: C. armatus, Marmota flavitcntris, 
Mus tmtsculus, Zapus princeps. Wasatch Co.; C. arma- 
tus. Washington Co.: Onychojuys torridus. 

Seasonal occurrence, A total of 115 females 
was collected during Febniary, April, May, June, 
July, and December. Most were taken in June. 

Comments. Mites of this species were most 
common in the northern part of Utah in the 
Great Basin. They are known from six counties. 

In three of 2.5 collections, Macrochcles sp. 
was the only'^ mite on its ho.st. 
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Hakmogamasldak Oiick'mans, 1926 

Mites of tills himilv are world-wide parasites of small mammals. Most of their lives are spent in 
the nests of their hosts except for times of feeding. 


KEY TO GENEUA OF FEMALE llAEMOli AMASIDAE 

1. Sternal plate short, about one-half as long as wade, possesses onl) first or second 

pair of usual sternal setae (Figs. 201, 205); one or two pairs of acces.sory 
setae may be present Brcvlsterna 

Sternal plate length more than one-half its width, with usual three pairs of sternal 

setae (Fig, 199) 2 

2. Anal plate wider than long (Fig. 121); metapodal plate large, triangular (Fig. 

410) EulacJaps, page 11 

Anal plate as long as or longer than wide (Fig. 110); metapodal plate small, 

usually oval 3 

3. Tarsus II with large spines (Fig. 601) Ischyrojwda, page 11 

Tarsus II similar to other legs Haemogamastis, page 12 


KEY TO GENERA OF MALE IIAEMOGAM ASIDAE 

1. Ventral plates fused into one holoventral plate (Fig. 359) 2 

Two ventral plates, anal plate separate (Fig. 351) hchtjrop(xla, page 11 

2. Holoventral plate greatly expanded, extends laterally behind coxa IV (Fig. 352) 3 

Holoventral plate only slightly expanded, does not extend behind coxa IV ( Fig. 

359) Bycvistermi 

3. Holoventral plate strongly reticulate posteriorly; has five pairs of nude setae be- 

tw^een posterior level of coxa IV and anterior edge of plate 
EuiacUips, page 11 

Holoventral plate not reticulate posteriorly; has five or more pairs of setae be- 
tween posterior level of coxa IV and anterior edge of plate (wdien only five 
pairs present, anterior pair barbed) Hocmoganiastis, page 12 


KEY TO SPECIES OF FEMALE BrevAstCmU 

Sternal plate w ith only the usual first pair of setae; one or two pairs of accessory 
setae may be present ( Fig. 201 ) monianus 

Sternal plate wdth only the usual second pair of setae; no aecessorv setae (Fig. 
205) nftt/jcnsis, page 11 


Brcvisterna montanws (Ewing), 1922 
Figs. 43, 118, 201. 231, 546 
Strandtmann and Allred (19.56) stated that of 
tliree specimens on the t\pe slide, two ha\e two 
accessory setae and one has four. The genito- 
ventral plate bears about 14 setae, and the dor- 


sal plate coNcrs most of the bodv. Three of the 
Utah specimens have two accessory setae, one 
has only one, and two lack accessory setae on 
the sternal plate. Tw o specimens possess 16 setae 
on the genitoxentral plate, and the other four 
possess 14, 15, IS and 19, respectively. The setae 
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;ire frec|ucntly not s\mmetricaH\ arranged on 
tlie genitoventra] plate except for tlie anterior 
two pairs, and the plate has irregular, unsyin- 
metrical borders in most cases. The dorsal plate 
covers about one-half to two-thirds of the dorsal 
siirfac'c. 

Distribution. MONTANA; Sriuriis htuisonicua 
{ Straiultm;inn and Wharton, 1958). 

Utah records. Two femalos wort* taken from 
Eulamias quailrwittatus- from Utah Comity in June, 
and four females from the same host from Daggett 
County in August, 

Brcvistenui utahensis (Ewing), 1933 
Figs. 44, 73, 78, 109. 182, 205, 216, 330, 359. 548 

Strandtmann and Allred (1956) and Allred 
(1957b, 1957g) discussed morphological v'aria- 
tions of this species. The specimens in our study 
are within the ranges indicated by them. 

Distribution. ARIZONA. CALIFORNIA: Neo- 

touio sp. (Keegan. 1953). NEVADA; Ncotonia Icpida, 
Pcromijscus crinitus (Allred and Coates, 1964a, 1964b), 
TEXAS; Neotoma micropus (Eads, Menzies, and Miles. 
1952). UTAH; Carbon Co.; Pcromijsciis numiculatus 
(Allred, 1957b), Juab Co.; N. lepUlu (Howell, Allred, 
and Beck, 1957). Sevier Co.; N. Icpkla (Ewing, 1933). 
Tooele Co.; N. lepkla, Onijchomijs leucogaster (Kee- 
gan, 1953), P. crinitus (W(K)dhury. 1956b). Utah Co.: 
O. leucogaster (Elzinga, 1960). Wayne Co.; P. criuitus; 
Washington Co.; P. eremicus (Allred, 1957b). 

Other Utah records. Daggett Co.; Eutamias 
(juadrivittatus, Neotoma cincrea. Duchesne Co.: N. cinc- 
rea. Emer)' Co.: P. crinitus, Peromtjscus truei. Cnmd 
Co.: N. Icpida. Kane Co.: N. Icpkla, P. maniculatus, P. 
truei. Piute Co.: N. lepida. San Juan Co.: Peromtjscus 
hotjlii, P. maniculatus, P. truei. Sanpete Co.: P. manku- 
latus. Utah Co.: CiteUus variegatus, E. (piadrivitiatus, 
Mus musculus, N. cincrea, N. Icpida, P. matiiculatu.s. 
Washington Co. -.Dipodomtjs merrinmi, Lepus calif orni- 
cus, N. Icpida, Perognathus formo.sus. Wavne Co.; N. 
Icpida, P. manietdatus, P. truei. 

Seasonal occurrence. Totals of 39 deiito- 
nymphs, 23 males and 114 females were taken. 
Mites were collected every month except Janu- 
ary, March, and December. The high ineidenee 
of gravid females taken in April, May and June 
{bWc, 427c and 23//, respectively) is indicative of 
a spring reproductive period. This is further 
supported by the high incidence of deutonymphs 


taken in July (78‘/r of the total mites collected 
for that month). Males w'ere not abundant and 
were taken only during April, May, June, No- 
\ember, and December. 

Comments. Mites of B. uiahetisU' are more 
common in the southern than in the northern 
part of Utah, and more typical of the upper 
Colorado River Basin tlum of the Great Basin. 
In the Great Basin collections, with only three 
exceptions, the\’ were found close to the high 
mountains that divide the two basins. 

This mite aj)j)arently is most closely asso- 
ciated wdth wood rats (Neotoma spp.). Tw^o- 
thirds of the other incidental collections were 
taken from rodent.s which live in close associa- 
tion with w^ood rats and their habitat. Fifty per- 
cent of the collections were from Neotoma spp., 
and 44^ of these wa^re from N. lepida. Associa- 
tion with N. lef)ida suggests a southern distribu- 
tion, whereas the occurrence of B. utahensis on 
N. cinerea may account for its more northerly 
occurrence. 

In 19 of the 43 collections, B. utahensis was 
the only mite sp(*cies found on its host. 

Eulaelaps stabtdaris (Koch), 1836 
Figs. 121, 203, 246, 410, 553 

Distribution. ALABAMA; Blariua hrevicauda, 
Peromtjscus gosstjpinus, Pciomtj.scus nuttallii, Rcithrodon- 
tomys humilis, Sigmodon sp. (Hays and Guvton, 1958). 
CALIFORNIA: B. hrevicauda (Jame.soii, 1950d). 

COLORADO: Thomomtjs talpokles (Miller and Ward, 
1960). MARYLAND: Microtus pcnnstjlvankus (Drum- 
mond, 1957). NEW YORK: Nupcozupus insignis (Whi- 
taker, 1963). OREGON: Microtus montanus, Pero- 

mtjscus maniculatus ( Han.sen, 1964). TEXAS: Didel- 
pliis sp., Ccornys .sp., Rattus rattus ( Randolph and Eads, 
1946). 

Utah records. Daggett Co.: Microtus sp. Sanpete 
Co.; P. maniculatus. Utah Co.: CiteUus armatus, P. 
maniculatus, Rattus norvegictis. 

Seasonal occurence. Seven females w^ere 
taken in February, Mav, June and August. 

Comments. The records by Allred (1954a) of 
Eidaelaps sp. from E. maniculatus from Iron, 
Salt Lake, Sanpete and Utah counties likely are 
of E. stabidaris. 


KEY TO SPECIES OF FEM \LE I .Sclu/ropoda 

Dorsal plate truncate posteriorly (Fig. 47 ); genitoventral plate little wider than 
anal plate (Fig. 214) fiirmaui, ])age 12 

Dorsal ])late rounded posteriorly (Fig. 42); genitoventral plate at least twice as 
wide as anal plate (Fig. 2.38) fl/anriri/.v, j>age 12 
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KEY TO SPEC:iES OF MALE Ischl/rOfWihl 

Expanded portion ot posterior part of sternogenitoventral plate not wider than 
anterior part ol plate (Fig. 353) jurmani 

E.xpanded portion of po.sterior part of .sternogenitoventral plate much wider 
than anterior part of plate (Fig. 351) armatiis 


Ischijropoda furmcini Keegan, 1956 

Figs. 47, 74, 108, 169. 179, 208, 214 327, 353, 545, 600 

Distribution. UTAH: San Juim Go.: OmjcJwmijs 
leucogaster; Tooele Co.: Dipodormjs ordii, Microdipodops 
megacephalus, O. leucogaster, Perognathus longimcmbris, 
Peromyscus manicuUitus (Keegan. 1956h), Neotoma 
lepido (Allred and Roseoe. 1957). 

Other Utah records. 5an Juan Co.: D. ordii, 
Perognathus sp. 

Seasonal occurrence. One male was taken in 
May, and five females in May and September. 

Comments. Keegan (1956) listed Microdi- 
podops pallidiis as a host for this mite in Tooele 
Count^^ This error of host identification inad- 
vertantly supplied Keegan was corrected to 
M. megacephalus (Allred, 1965). 

Ischijropoda armatus Keegan, 1951 
Figs. 42, 69, 100, 106, 170. 217, 238, 326, 351. 374 
458, 538, 547, 601 

Distribution. ARIZONA: Neotoma alhigula; 

CALIFORNIA; Citellus sp., Dipodomys desert i, Dipo- 
domxjs mcrrUimi, Perognathus californicus, Perognathus 
inornatus, Perognathus xanthonotus, Peromyscus sp., 
Thomomys boitac; COLORADO: Onychomys leucogas- 
ter, Thomomys umbrinus (Keegan, 1951; Miller and 
Ward, 1960). NE\^ADA: D. merriami, Dipodomys 

microps, Onychomys torridus, Perognathus formos'us, 
Perognathus longimembris, Peromyscus crinitus ( Allred, 
1962, 1963; Coates, 1963; Allred and Coates. 1964a). 
NEW MEXICO: Peromyscus rnaniculatus, Thomomys 
sp. (Keegan, 1951). OKLAHO.MA; Dipodomys ordii 
(Ellis, 1960). TE.XAS: D. ordii, Dipodomys spectabilis, 
Neotomu tnicropus, O. leucogaster, Sylvilagus auduboni 
(Eads, Menzies. and Miles, 1952). UTAH: P. manicu- 
latus from the following counties: Beaver, Box Elder, 
Daggett, Duehesne, Kane. Morgan, Piute, Rich, Summit, 


Utah iind Washington; Duehense Co.: Peromyscus truei, 
Garfield Co.: Peromyscus sp. (Allred, 1957a), Tooele 
Co.: D. microps, D. ordii, O. leucogaster (Keegan, 
1953), P. formosus (Ho, 1962), Perognathus parvus 
(Keegan. 19.53), P. rnaniculatus (Woodbun', 19.56b). 
Utah Co.: D. microps (Ho, 1962), D. ordii, O. leucogas- 
ter, P. rnaniculatus (Elzinga, 1960), P. truci (Allred, 
1957a). 

Other Utah records. Beaver Co.: D. ordii. Bo.\ 
Elder Co.: D. microps, D. ordii, P. parvus. Duchesne 
Co.: D. ordii. Garfield Co.: Perognathus sp. Iron Co.: 
D. ordii, P. parvus. Juab Co.: D. microps, D. ordii, O. 
leucogaster, P. formosus, P. longimembris, P. parvus. 
Kane Co.: D. ordii, P. formosus, P. longimetnbris, P. 
parvus. Millard Co.: D. microps. San Juan Co.: D. ordii, 

O. leucogaster, Perognathus flatus. Sanpete Co.: D. 
microps, D. ordii. thntah Co.; D. ordii. Utah Co.: 
En^hizon cpixanthum, Lepus californicus, P. parvus. 
Washington Co.: Citellus variegatus, D. merriami, D. 
microps, Myotis californicus, O. leucogaster, O. torridus, 

P. formo.sus. Wayne Co.: D. ordii, P. parvus, P. manicu- 
latus. 

Seasonal occurrence. Totals of 37 males, 134 
females and 22 deutonymphs were collected. 
Males were taken from May through October, 
mostly in July; females from April through De- 
cember, mostly in June and July; and deuto- 
n)TUphs from June tlirough September, mostly 
in June. 

Comments. Mites of I. armatus are widely 
distributed o\'er the state, and are known from 
20 counties. 

This species apparently prefers gra,ssho])j)cr 
mice {Onychomys spp. ) and pocket mice {Pero- 
gnathus spp.) as its hosts. Its population inde.x 
was 3 to 5 on Onychomys, 4 to 5 on Perognathus, 
two on Dipodomys and one on Peromyscus. 

In half of its 75 collections, /. armatus was 
the onlv mite on its host. 


KEY ro SPECIES OF FEMALE Hacmogamastis 

1. Sternal plate wdth accessory .setae (Fig. 21 1 ) . u/askcmi.s, page 13 

Sternal plate wath onlv three usual pairs of setae (Fig. 212) 

2. Posterior margin of st{‘rnal plate inxaginated to le\’el micbvay between first and 

.second jniirs of sternal setae (Fig. 204) fwntiger, page 13 

Posterior miugin of sternal plate almost straight or not invaginated anterior to 
.second pair of stc'rnal setae (Fig. 206) 
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3. Some setae (especially posteriorly and on legs) with filamentous barbs (Fig. 

207) .1 

Setae lacking barbs, although few posteriorly may have minute teeth resembling 
bases of broken barbs liponyssoulcs, page 14 

4. First pair of sternal pores parallel with anterior niiirgin of sternal plate (Fig. 

202) amhulans, page 14 

First pair of sternal j)ores situated at angle to anterior margin of sternal j^late 
(Fig. 207) longitamis, jiage 15 


KEY TO SPECIES OF M ALE Haemogamcisus 

1. Some accessory setae of holoventral plate situated anterior to level of coxa IV 

(Fig. 352) .. . 2 

Accessory setae of holoventral plate not anterior to coxa IV (Fig. 354) 4 

2. Accessory setae of holoventral plate situated at anterior edge of plate opposite 

coxa II alaskensis 

Accessory setae of holoventral plate not at anterior edge of plate, not anterior to 

coxa III 3 

3. Moveable digit of chelicera almost twic'e as long as fixed digit 

fon^itarsns, page 15 

Mo\'eable digit only slightly longer than fixed digit ajyibulans, page 14 

4. Holoventral plate with less than 20 pairs of setae . . poiitiger 

Holoventral plate with more than 40 pairs of setae lipow/ssoUles, page 14 


Uoe7iwg(nna,sus alaskcnsis Ewing, 1925 
Figs. 45, 102, 110, 211, 226. 329, 543 

In the series from Utah tliere is considerable 
variation. The number of accessory setae on the 
sternal plate varies from 22 to 25. Those on the 
genitoventral plate var\^ from 47 to 95. In some 
only the first sternal setae iire barbed, wiiereas 
in others the first and .second jiairs are barbed. 

Distribution. ILLINOIS: ? host; MAINE: 

Ck’thrionomys gappcri, Mtjotis hicifuffii.s, Naf)cozapus in- 
signus ( Ket'gan, 1951). MARYLAND: Microtus pt nn- 
syh'duicwi ( Dnimmoncl, 1957). MASSACHL'SETTS: 
C. gapperi, M. pcnimjlvauictis; NEW YORE: M. 

penmtjh'anicus, Tamiasciunis hudou.sicus, N. iiisigtiis 
(KVegan. 1951; WTitaker. 1963). NORTH CARO- 
LINA: Microtus moiitanu.s; PENNSYt.\ ANTA: C. gap- 
peri (Keegan, 1951). UTAH: Morgan Co.: Blarina 
hrcvicoudu (Keegan, 1951). Salt Lake Co.: Peromtjscus 
maniculatus (Allred, 1957b). WASHINCTON: Micro- 
tu.s oregoni (Keegan, 1951). 

Other Utah records. Carbon Co.: Microtus hn. 
gicaudits, Zapus priuceps. Duchesne Co.: Pcromtjficus 
sp, Utah Co.; Ochotona priuceps. 


Seasonal occurrence. Twt) females were 
taken in June, thrtT* in Jnly, and one deiitonymph 
in July. 

Comments. Mites were found only in tlie 
northern ptirt of the state, but in both the Great 
and Upper Colorado Riser basiirs. 

This species is associated with voles (A/i- 
crotiis spp.) and other rodents such as red- 
backed mice and jumping mice of a similar habi- 
tat in mountainous areas. 

In one of the four collections this mite was 
tile only species on its host. In one other col- 
lection it wns associated with Haemogaimmts 
amhulans. 

Uaemogamasus poutiger 
(Berle.se), 1903 
Fig.s. 50. 11.5, 204, 243. 354, 552 

Eiihaemogamasus ondemansi of authors 
(Strandtmann and Wharton, 1958). 

Distribution. COLORADO: Tamiasciurus fre- 

moiiti (Keeg:in, 1951), NE\^ADA: Ncotoma lepkiu, 
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Fewmyacus crinitus- (Allred and Goatee. 1964a, 1964b). 
NEW YORK: ? host (Keegan, 1951). OREGON; .V. 
h'pidu ( Han.sen. 1964). UTAH: Iron Co.: Pvromxjscus 
nianicuhitus (Allred, 1957b). jual) Co.: N. IcjmJa (All- 
red and Beck, 1953a). Kane Co.: P. muuicuhtu.s (All- 
red, 1957b). Tooele Co.: N. Icpida (Woodbury, 19.56b). 
Utidi Co.; P. maniculatua; Washington Co.: Perotmj&cus- 
cremicus (Allred, 1957b). 

Other Utah records. Carbon Co.: P. mauiculat- 
us. Kane Co.: N. Icpida. Piute Co.: N. Icpido. San juan 
Co.: Peromyscus hoylii. Utah Co.: Eutamim quadrivit- 
tatus. 

Seasonal occurrence. Fourteen females and 
two males were taken from April tlirough July, 
and in September and October. Two males were 
collected in May and July, Gravid females were 
taken in May and June. 

Comments. Mites of H. ponti^cr likely are 
distributed over the entire state in both the 
Great and Upper Colorado River basins. They 
are known from eight counties. 

This species apparently has a preference for 
white-footed mice and wood rats, particularly 
P. hoylii and N. lepUla. 

In five of its 12 collections, H. pontigcr was 
the only mite on its host. 

Haemo^amasus liponyssoiclcs 
occklcntalis Keegan, 1951 
Figs. 48, 107, 206, 220, 377, 549 

Euhacmogamasits liponyssokles occidentals 
of authors (Strandtmann and Wharton, 1958). 

Keegan ( 1951 ) designated a subspecies of 
H. liponyssokles Ewing, 1925 as H. liponyssokles 
occidentalis. He indicated that H. liponyssokles 
was principally eastern in its distribution, and 
//. /. occklcntalis occurred in the western United 
States. 

Distribution. CALIFORNIA; Cdethriimovnjs oc- 
cidentals, Microtus calif ornicus, Ncotoma fuscipes, Ncu- 
rotrichm gibhsi, Scajutnus Uitimamis, Sorex trowhridf'ii 
(Keegan, 19.51; Jame.son and Brennan, 19,57; Radovsky. 
1960b). OREGON: Microtus townsendii, Mustcla satu- 
rata, Nrurotrichus .sp,, Scupanus townsendii; UTAH: 
Morgan Co.; Blarina hrevicauda; W’ASHINCTON; 
Scupanus orarius, S, towtisendii, Thomomy's fuscus (Kee- 
gan. 1951). 

Other Utah records. Gtah Co.: Microtus lon^i- 
cuudus. Wayne Co,; Microtus .sp. 

Seasonal occurrence. I’wo females were 
taken in July and two in August. 

Comments. Hansen (1964) listtxi H. lipomjs- 
soides from M. longicatidus and Microtus mon- 
tanus from Oregon, These likelv arc* 11. L oc- 
cklcntalis. 
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llacmooamasus amhulans 
(Thorell), 1872 

Figs. 49, 51, ,52, 53, 79, 112, 114, 116, 1 17, 191, 202, 
210. 212, 218, 249, 252, 273. 284. 328, .352. ,380. 383, 
396, 400, 542, S44, 550, 559. 

Euhaemo^amasus uud)}dans of authors 
(Strandtmann and Wharton, 1958). 

According to Strandtmann (personal corres- 
pondence), Russian workers inteq^ret H. ambu- 
lans as possessing many acces.sory sternal setae. 
This is simihu- to wdiat Keegan (1951) called H. 
alaskensis. llacmogamasus amhulans is also con- 
sidered synonymous with 11. nkliformis Brege- 
tova. For the present w^e prefer to follow Keegan 
in the interpretation of the llacmogamasus 
forms. 

There iire four distinct forms of this species 
in the Utah .series, herein designated as A, B, 
C and D. One significant difference between 
them is in the shape and size of the specialized 
seta on the fi.xed digit of the chelicera. In form 
A the chelicera is large, and the seta on the fi.xed 
digit is of nonnal shape. In the other three 
forms the chelicerae iire smaller. In Form D the 
seta of the fixed digit is normal, hut in forms B 
and C it is modified as a ribbon-shaped struc- 
ture. The peritreme in forms B, C and D is nar- 
row', whereas in form A it is large. In forms A, 
C and D the jjeritreme e.xtends to the middle or 
anterior edge of co.xa II, whereas in form B it 
extends only to the anterior edge of coxa III. 
On the genitoventral plate of forms A and B 
there are txvdce as many accessory setae as on 
forms C and D. The posterior margin of the 
sternal plate is invaginated to a point anterior 
to the level of the third pair of setae in forms 
A, C and D, hut posterior to the third .setae in 
form B. 

These differences may he significant enough 
to w'arrant subspecific or even specific rank, but 
at present there is sufficient o\erlap to justify 
retention of these as morphological variants with- 
in the same species. 

Distribution. CAUFORNtA: Clcthrionomys sp., 
Microtus californicus, ?skotoma fuscipes, Peromyscus 
hoylii, Sciurus ^riseus, Thomomys mouticola (Keegan. 
19M; Jame.son anti Brennan, 1957). COLORADO: 
Thomomys tulpoides, Thomomys umhrinus (Keegan. 
1951; Miller and Ward. I960). ILLINOLS: ? ho.st; 
MARYLAND: Raccoon; MICHIGAN; Sciurus niger; 
MONTANA; Sorex palustris; NEW HAMP.SHIRE: 
Clcthrionomys gapperi; NEW YORK: Tamiusciurus 

hud.souicus: ■ NORTH CAROLINA: “Birds;'’ OHIO: 

“S(|uirrer (Keegan, 1951). OREGON: Lagurus cur- 
tutus, Microtus longicaudus, Microtus montanus, Onycho- 
mys Icucogastcr, Peromyscus manietdatus, Sorex vagruns, 
T. tulpoides, Zapus princeps (Han.sen, 1964), RENN- 
SYIA’ANIA; Glaucomys suhrinus; SOUTH CARO- 
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LINA; “Squirrel” (Keegan. 1951). UTAH; Beaver 
Co.; P. tmnicuhtiis (Allred, 1957b). Cache Co.; Neo- 
tovia cinerca (Keegan, 1951). Daggett Co.: P. wanicu- 
laius; Iron Co.; P. munwulatus (Allred, 1957b). juab 
Co.; Ncotonia Icpida (Allred and Beck, 1953a). Bich 
Co.: P. manicnlutus; Salt Lake Co.: P. munwtiUitns; San- 
pete Co.: P. manU'ulatus; Summit Co.: P. numiculutus 
(Allred, 1957b). Utah Co.: Mus musculus (Ho, 1962), 
N. Icpida (Allred and Beck, 1953a), P. manic ulatiis; 
WiLsatch Co.: P. maniculatus (Allred, 1957b.) V^ER- 
MONT; Claucomys sahrinuf/; VIRC.INIA; Glaucomys 
volaus; WASHINGTON: Tlwmomy.s fuscus (Keegiui, 
1951). 

Other Utah records. Beaver Co.; Ciicllus lat- 
eralis. Bo.x Elder Co.: Dipodomys ordii, Perognathus 
parvus, P. maniculatus. Carbon Co,: A/, longicaudus. 
Daggett Co.: G. sahrimts, Microtus sp., Z. princeps. 
Duchesne Co.: T. talpoides. Cnuid Co.; O. Icucogastcr. 
Iron Co.: Eutamias umhrinus. Juab Co.: D. ordii. Kane 
Co.: iV. Icpida, Peromyscus sp. Morg:m Co.: P. mani. 
culatus. San Jium Co.: :V. cinerca, Tliomomys hottac, 
T. talpoides. Sanpete Co.; T. talpoides. Summit Co.; 
Ochotona priticeps. Tooele Co.: Peromyscus trued. Utah 
Co.: Citellus armatus, C. gapperi, M. montanus, N. 
cinerca, O. princeps, T. bottac, T. talpoides, Z. priticeps. 
Wa.salch Co.: T. hudsonicus, T. talpoides. Washington 
Co.: P. maniculatus. 

Seasonal occurrence. Totals of 96 females, 
one male and five deutonymplos were taken. 
The females were collected from March tliroiigh 
Aiigirst, and in November and December. Great- 
est numbers were taken in June, July and August. 
Tile male was taken in August, and the deuto- 
n)Tnpks in June, July and August. Two females 
in June each contained an egg, and a female in 
August contained a larva. Early summer likely 
is the reproductive period for this species. Tlie 
small number of males taken is indicative that 
they are nest dwellers. 

Comments. Mites of H. ambulans were 
found more commonly in the northern part of 
Utah in the Great Basin. They are known from 
20 counties. 


Tliis s]iecies was taken from a variety of 
rodents, but was most commonly associated with 
gophers {Thomomy.s spp.) and jumping mice 
{Zapu.ssp.). Squirrels (Spermoph Hits spp.) were 
also frequent hosts. 

In 22 of 53 collections, //, ambulaus was the 
only mite on its host. In four collections it was 
associated with other species of Haemogamasus. 

Ha c n i oga masus Ion git a r.stcs 
(Banks), 1910 
Fig.s. 119, 207, 287 

Euhaemogamasus barber i of authors 
(Strandtmann and Wharton, 1958; Johnston, 
1959). 

One specimen from Utah has Ixu'bs on the 
first two pairs of sternal setae rather than just 
on the first as is apparently typical. 

Distribution. ? hosts from DELAWARE, MARY- 
LAND. NEW YORK, and VIRGINIA (Keegan, 1951). 
? locality from Blaritui brevicauda, Citellus richardsoni, 
Microtus pennsylvanictis (Strandtmann and Wharton, 
1958). NIARYLAND: Pitymys pinetorum (Drummond, 
1957). UTAH: Utah Co.: Peromyscus manietdatus 
(Allred, 1957b). 

Other Utah records. Bo.\ Elder Co.; P. manicu- 
latus. Cache Go.: Thomomys talpoides. Daggett Co.: 
P. maniculatus. Garfield Co.: Microtus longicaudus. 

Utah Co.: Tliomomys sp. 

Seasonal occurrence. Four females were 
taken in June and two in July. 

Comments. Mites of this species were more 
common in northern than in southern Utah, and 
are known from both the Great and Upper Colo- 
rado River basins. The)’ are known from only 
five counties. 

In its six collections H. Jongitarsus was asso- 
ciated with mites of other sj^ecies. 


Phytoseiidae Berlese, 1916 
Fig. 193 

This family includes mites which lu-e predaceous, most frequently found on plants where they 
attack phytophagus mites. Inasmuch as small mammals frecpiently transport plants and seeds into 
their burrows and nests, these mites iire occasionally found associated with them. 


KEY FOR THE SEPARATIO.N OF FEMALES OF THE GENUS Klccmania FROM OTHER 
GENERA OF THE FAMILIES PHYTOSEimAE, AMBLYSEllDAE, AND BLATTISOCIDAE 

Sternal plate with pattern resembling thrc'c asymmetrical cog-wheels (Fig. 262) 

Klccmania, page 16 

Stenial plate lacking such pattern genera other than Kleemania 
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Klecmania sp. 

Figs. 156, 262, 319 

Distribution, NEN’^ADA: Dipodomys uu'rruimi, 
Dijiodomys microps, Omjchomys torridus, Perognathus 
forniosus, Perognathus longimembris, Peromyscus crini- 
tus, Peromyscus numiculatus, Peromyscus truei (Allred, 
1962, 1963; Coates, 1963; Allred and Coates, 1964a). 
UTAH: Tooele Co.: Dipodomys ordii, Onychomys leuco- 
gaster, P. formos-us, P. longimemhris, P. crinitus, P. 
maniculatus ( Woodlnirj’, 1956b). Utah Co.: ? host ( El- 
zinga, 1960). 

Other Utah records. Bo.x Elder Co.: D. ordii, 
Perognathus parvus. Carbon Co.: Eutamias minimus. 
Daggett Co.: D. ordii. Duchesne Co.: Citellus lateralis. 
Emery Co.: D. ordii, P. crinitus. Juab Co.; D. microps, 
D. ordii. P. parvus, P. maniculatus. Kane Co.: D. ordii. 


P. longimemhris, P. manicidatus. Millard Co.: D. microps. 
San Juan Co.: D. ordii, O. leucogaster. Utah Co.: P. 
maniculatus. Wayne Co.; P. maniculatits. 

Seasonal occurrence. The 88 females were 
taken from May through September, mostly in 
June. 

Comments. Mites of this species are distri- 
buted over the state in 12 counties. 

In seven of 33 collections Klectmmio sp. was 
the only mite on its host. 

There is some question as to the parasitic 
nature of these mites. Likely they are pre- 
daceous, but because of their common occur- 
rence on rodents, thev are included here. 


DERMANYSsmAE Kolciiati, 1859 

This family represents a diverse group of mites parasitic on a variety of animals. They are 
worldwide in distribution and may be commonly found on mammals. 


KE'i TO genera of FEMALE DERMANV SSIDAE 

1. Anal plate more than half as wide as body, concave on anterior margin (Fig. 

Ill) Mi/ouij.'ssii.s, page 17 

Anal plate narrow, conv'c.x or rarely truncate on anterior margin (Fig. 113) 2 

2. Coxa 111 with one or more spurs or slight semi-circuhir protuberance on pos- 

teromedian side (Fig. 468) 3 

Coxa III lacks spur or protuberance 4 

3. Co.xa III with well-formed spur (Fig. 468) Hirst iomj.^sus, page 17 

Coxa III with rounded protuberance Ichoronijssus, page 31 

4. Chelicera filamentous, v^ery long; chela so minute as to be almost indiscernible 

(Fig. 389) Dcrmauij.ssus, 


Chelicera not as abov^e, with distinct and vv^ell-formed chela (Fig. 386) 5 

5. VV3th tvv'O dorsal plates ( Figs. 32, 35) 6 


With one dorsal plate (Fig. 40) . . . 

6. Posterior dorsal plate large, longer than anal plate (Fig. .3.5) 

Slcatowjssus. page 32 

Posterior dorsal plate small, .shorter than anal plate (Fig. .37) 

. . OrnitJumi/ssus, page .32 

7. Anterior pair of sternal pores situated against lateral margins of plate resulting in 

lateral projections of plate for their accommodation (Fig. 248); third sternal 
.setae on separate, small, distinct plates ( Fig. 248) Irhorontj.ssus, page 31 

Anterior pair of pores not against edge of plate vv'hich is without lateral projec- 
tions for their accommodation; third sternal setae, if not on plate, not on 
distinct separate plates (Fig. 257) Oruithcmij.ssus, page 32 
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M yom/ssus moutanus 
Furman and Tipton, 1955 
Figs. Ill, 219, 255, 564 

Distribution. UTAH; San Juan Co.; Ochototui 


princeps (Furman and Tipton. 1955). 

Other Utah records. Summit Co.; O. priuceps. 
Seasonal occurrence. Three females were 
taken in August. 


KEY TO SPECIES OF FEMALE HirstiOUlJS.SllS 

1. Tarsus 11 has apical spurs (Fig. 606) 2 

Tarsus 11 lacks spurs 13 

2. Co.xa I has spur (Fig. 436); inner spurs of coxae 11 and III bifid (Figs. 457, 460) 

stafforcli, page 18 

Co.xa 1 lacks spur; otlter coxal spurs simple (Fig, 463) 3 

3. Co.xa 11 ha.s two spurs (Fig. 450) 4 

Co.xa II has tliree .spurs (Fig. 442) . . II 

4. Co.xa III has one spiu (Fig. 461) . /or.w/i.v, page 18 

Co.xa III has t\\o spurs (Fig. 463) 5 

5. Coxa IV lacks spur 6 

Co.xa IV has spur ( Fig. 514 ) 7 

6. Inner spims on co.xae II and 111 rounded or truncate (Figs. 456, 462) 

. . affinis^ 

Inner .spurs on co.xae II and III sharjDlv pointed (Fig. 4.55) . palnstris, page 19 

7. Inner spiu on co.xa II broadly rounded (Fig. 4.54) pimctatiis, page 20 

Inner spur on coxa II acutely or bluntly pointed ( Figs. 451, 4.52) 8 

8. Sternal plate seven times as wide as long; posterior border invaginated to level 

anterior to second sternal .setae (Fig. 225) iiwa^inatus, page 21 

Sternal plate less than six times as wide as long; posterior border not invaginated 

beyond level of second sternal setae (Fig. 228) 9 


9. Peritremc does not extend beyond anterior edge of coxa I! (Fig. 5.55) 

. eittamiac, page 21 

Peritreme e.xtends to middle of coxa I 10 

10. Inner .spur of co.xa II short (not over 8 mm long), about as wide as long (Fig. 

450) utdhcnsis, page 22 

Inner spur of co.xa II long (about 18 mm long), much longer than wide (Fig. 

449) anoustits, page 

11. Femur II has blunt spur near anterior margin (Fig. .540) fciuuralis, jKige 2-5 

Femur II lacks spur 

12. Inner spurs of co.xae II and 111 broadly rounded (Fig. 447) 

lou^ichclac, page 25 
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Inner spurs of coxae II and III l)luntly pointetl (Fig. 446) thomomijs, page 26 

13. Coxa II has two spirrs .. 14 

Coxa II lias three .spurs 17 

14. Coxa IV has spur . . 15 

Coxa IV lacks spur 16 

15. Inner spur of coxa II represented only by slightly raised hump (Fig. 445) 

torus, page 27 

Inner spur of coxa II distinct, pointed spur (Fig. 444) .. neotomae, page 29 

16. Genitoventral plate has two pairs of setae (Fig. 299) . hisetosus, page 29 

Genitoventral plate has only usual pair of setae (Fig. 295) isabcUinus, page 29 

17. Peritrerne \'eiy^ wide for entire length, etpial to almost Iialf the thickness of legs 

(Fig. 569) triacanthus, page 30 

Peritrerne of normal width or only slightly widened (Fig. 568) 18 

18. Sternal plate less than four times as wide as long (Fig. 244) 

hWi variant, page 30 

Sternal plate four or more times as wide as long 19 

19. Peritrerne ends at anterior edge of coxa II (Fig. 573); sternal plate about five 

times as wide as long (Fig. 242) hiJli, page 30 

Peritrerne ends at middle of co.xa I (Fig. 575); sternal plate about eight times as 

wide as long (Fig. 245) incomptus, page 30 


H i rst iomjss'trs staffordi 
Strandtmann and Hunt, 1951 

Figs. 12. 122, 213, 282, 436, 457, 460, 479, 602 

Distribution. A: Mepfiilis clon^uia, Spilo- 
gale putorius; OKLAHOMA: Spilogale interrupta; 

TEXAS. Mephitic mewmelas, Spilogale leucoparui 
(Strandtmann and Hunt, 1951). 

Utah records. Utali Co.: Spilogale grueiliA. 

Seasonal occurrence. The 19 females were 
taken in July. Each of 12 eontained an egg. 

Comments. This mite likely is more eoinmon 
and widely distributed than has been rejwrted. 
An ob\4ous reluctance on the j^art of scientists 
to collect and e.xamine its common host likely 
accounts for the fe\\’^ records available. 

Hirstionyssus tarsabs, new species 
Figs. 13. 123, 215, 270, 459, 461, 563, 603 

Utah records. Box Elder Co.: Peromyscus mani- 
cuUitus, Lynn, two females, July, 1957. Daggett Co,: 
P. inanicuhius. Deep Creek Camp Cround, one female, 
June, 1958. 


Type data. Holotype female, B.Y.lh eollee- 
tion no. 445. Taken from Peromyscus manieulat- 
us. Deep Creek Camp Ground, Daggett Co., 
Utah, 23 June 1958. In the acarology collection 
of the Dejiartmcnt of Zoology and Entomologv, 
Brigham Young University, Provo, Utah. The 
trivial name tarsalis refers to tarsus IV which 
possesses a long spur-like seta. 

Female 

Gnathosoma. Greatest width at base, 94; 
length to ba.se of palpal trochanter, .58. All setae 
nude. Cheliceral digits moderate in length and 
thickness, .50 long from base of moveable digit; 
lack teeth. 

Legs. Length from tlistal edge of coxa to 
base of pretarsus: 1, 218; II, 185; III, 197; IV, 
271, Width of genua: I and II, 58; III, 43; IV, 
41. Tarsus II has pair of apical, slightly curved, 
blunt .spurs, 8 long. T;n*sus IV has apical, spur- 
like seta, 22 long. Coxa I has two sube<jual setae, 
proximal one slightly larger. Coxa II has two 
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spurs: usual auterocaudal one ol moderate tliick- 
nes's and shaqily pointed; inner spur bluntly 
pointed, 7 long and 7 wide. Coxa III has one 
inner posterior spur, shaq^ly pointed, 12 long 
and 7 wide. Coxa IV lacks spur. 

Dorsal plate. Elliptical; all sides convex; 
tapers to blunt point posteriorly; 480 long, great- 
est width 268. Has 2(i pairs setae; most anterior 
pair 17 long, anteromedial .setae 31 long, medial 
setae 12 long, posterior ones 21 long. 

Sternal pl-ate. Five times as wide as long 
(width measured betsN’een outer edges of third 
sternal setae); anterior border only slightly con- 
vex; posterior border conca\e, invaginated to 
level e\'en with second sternal seta; lateral mar- 
gins moderately concave; anterior corners elon- 
gate and sharply pointed; posterior corners nar- 
rowly extend beUveen coxae II and III. Has 
three pairs subecjual setae, first and third pairs 
about 29, middle pair about 36 long; distance 
between posterior pair of setae 2.7 times as great 
as distance between first pair; first pair of setae 
on anterior margin of plate, second pair set in 
from lateral margins, tliird pair on posterior edge 
of plate. 

Genitoventral plate. Width 79 (measured 
between outer edges of genitoventral setae); 
length 86 (from anterior edge of genitoventral 
seta to posterior border of plate); has prominent 
internal ridges; has narrow, darkened border 
effect; thickly punctate; setae 24 long, situated 
slightly posterior to mid-coxa IV. 

Anal ]>late. Elongate oval; evenly convex but 
more strongly posteriorly; with cribum. Ltaigth 
65 ( from base of postanal seta to anterior edge of 
plate); greatest width 55; has light border com- 
pletely encircling plate; lightly punctate. Adanal 
and postanal setae subecjual, about 19 long; 
adanal setae situated opjiosite middle of anus. 

Uriscicrotized part of venter. Has 13 jxiirs 
of setae posterior to genitoventral setae ( not 
counting those on jDOsterior borders); setae about 
etjual, long. 

Pcritrenie. Sinuous, ends at anterior fourth 
of coxa I; granulo-j:)unctate for entire width and 
length; about ecjual width (5 wide) for entire 
length. 

lUrstiomjssu^ af finis (Jameson), 19.50 
Fig.s. 14. 124. 221, 286. 456, 462. 556, 604 

Distribution. CALIFORNIA: Euiamius minimtis, 
Pcromijscits boxjlii, T amuisciurus doughisn (Jameson, 
1950b; Strandtmann and W'harton, 1958). 


Utah records, Elder Co.: E. minimua. Kane 
Co.: PcrogtuUhm fonnosus. Peromxjacus trxiei. 

Seasonal occurrence. Seven females and six 
protonymphs were taken in June and July. 

Comments, Little is known about the host 
relationships of this species. 

In two of the three collections, H. affinis was 
the only mite on its host. In one collection it was 
associated with Hirstiomj.s.sns utahen.sis. 

Hirst kmyssiis pahistris, new species 
Figs. 15, 131, 222. 261, 455, 463, 558, 605 

Utah records. Carlx)n Co.: Sorex palxistrxs, three 
miles south of Scofield, two females, July, 1960. 

Tyj)e data. Holotype female, B.Y.U. collec- 
tion no. 4808. Taken from Sorex palustris, 3 mi 
south of Scofield, Carbon Co., Utah, 29 July 
I960, by D Elden Beck and Clyde L. Pritchett. 
In the acarology collection of the Depiurtment of 
Zoology and Entomology, Brigham Young Uni- 
versity, Provo, Utah. The trivial name pahistris 
is Latin for “marshy,” and refers to the habitat 
of the type host. 

Female 

Gnathosoma, Greatest width at base, 73; 
length to base of papal trochanter, 70. All setae 
nude. Cheliceral digits 47 long from base of 
moveable digit, moderate in thickness, lack teeth. 

Legs. Length from distal edge of coxa to 
base of pretarsus: I, 273; II, 225; HI, 200; IV, 
275. Width of genua: I and II, 53; III, 45; IV, 
43. Tar.sus II has apical spurs of medium size and 
sUghtly curved. Coxa I has two subequal setae, 
about 28 long. Coxa II has two spurs: usual 
anterocaudal spur sharply pointed, about 20 long; 
inner sj:)iir sharply j^ointed, 18 long and II mde. 
Co.xa III has two spurs: outer posterior one 
sharply pointed, 10 long and 5 wide; inner spur 
sharply pointed, 18 long and 10 wide. Coxa IV 
lacks spur. 

Dorsal plate. Co\'ers most of dorsum; sides 
jjarallel for two-thirds of length; tapers to blunt 
tip; 510 long; greatest width 290. Has apj^roxi- 
mately 23 pairs of delicate suberjual setae, 10 
to 15 long, e.xcejDt for anteromedial and tenninal 
ones which are slightly larger, 15 to 20 long. 

Sternal j>late. Three and eight-tenths times 
as wide as long (width measured betsveen outer 
edges of third sternal .setae); anterior border 
slightly convex; posterior border concave, in- 
vaginated almost to level of second setae; lateral 
margins concave; anterior corners sharply 
pointed, extend between coxae 1 and II; pos- 
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terior corners sharply pointed, extend between 
coxae II and IIL Has three pairs of setae: an- 
terior pair 49 long, median pair 50, posterior 
pair 45; distance between posterior pair of setae 
slightly more than twice distance between 
anterior pair; first pair of setae on anterior edge 
of plate, second pair set in from sides, third 
pair situated on extreme posterior comers. 

Genitoventral plate. Width 88 (measured 
between outer edges of genitoventral setae); 
length 133 (from anterior edge of genitoventral 
seta to posterior border of plate); broadly 
rounded, almost truncate; has prominent inter- 
nal ridges; has distinct light border; setae 30 
long, situated at level opposite middle of coxa 
IV. 

Anal plate. Sub-oval, sides broadly rounded, 
anterior edge almost tmncate. Has narrow 
eribum, J3 long. Length 75 (from base of post- 
anal .seta to anterior edge of plate); greatest 
width, 75; has distinct d;irkened border. Adanal 
and postanal setae subequal, 24 to 25 long; ad- 
anal setae situated at level opposite middle of 
anus. 

Unselerotized part of venter. Has 15 pairs 
of setae between level of genitoventral seta and 
posterior end of anal plate, not counting peri- 
pheral setae; those closest to genitoventral plate 
30 long, others 20 to 25 long. 

Peritreme. Sinuous, narrow, extends to 
middle of coxa I. 

Hirstionijssits piinctatiis, new species 

Figs. 16, 125. 224, 2.58. 4.54, 467, 483, 562, 606 

Utah records. Box Elder Co,: Eutamias minimm, 
Lynn, one female, july, 1957. Daggett Co.; Glaucomtfs 
sahriuus. Deep Creek Campground, six females ( each 
of three with an egg), June, 1958. Kane Co.; Peromyscus 
maniculatm, head of Cottonwood Creek, six females, 
two deutonymphs, June, 19.58. Summit Co.: Eutamias 
cfuadrivittutus. Bald Mtn., 14 females. August. 1957. 

Type data. Holotype female, from Eutamias 
quacfrivittatiis. Bald Mtn., Summitt Co., Utah, 
25 .August 19.56. In the aearology collection of 
the Department of Zoology and Entomology, 
Brigham Young Universit), Provo, Lltah. The 
trivial name puuctatus refers to the punctation 
of the anal plate. 

Female 

Gnathosonia. Greatest width at base, 115; 
length to base of palpal trochanter, 77. All setae 
nude. Cheliceral digits moderate in length and 
thickness, 60 long from base of mox'eable digit; 
lack teeth. 
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Legs. Length from distal edge of coxa to 
base of pretarsus: I, 370; H, 320; III, 285; IV, 
406. Width of genua: I, 58; II, 62; HI, 46; IV, 
43. Tarsus II has pair of apical, slightly curved, 
blunt spims, 9,6 long. Tarsus IV has apical, spirr- 
likc seta, 17 long. Coxa I has two subequal setae, 
proximal one slightly longer. Co.xa II has two 
spiu-s: usual anterocaudal one long and sharply 
pointed; inner spur thumb-like, broadly rounded, 
almost truncate, 14 long, 12 wide. Co.xa HI has 
two spurs: outer posterior one sharply pointed, 
12 long and 7 wide; inner posterior one bluntly 
pointed, 14 long and 12 wide. Coxa IV has sharp- 
ly pointed spur, 13 long and 7 wide. 

Dorsal plate. Sides neitlier concave nor c'on- 
vcx, but slightly sinuous; tapers to blunt point; 
5.58 long; greatest width, 330. Has 26 pairs of 
setae; most anterior pair 16 long, anteromedial 
setae 31 long, medial setae 16 long, posterior ones 
31 long. 

Sternal plate. Three and nine-tenths times 
as wide as long ( width measured between outer 
edges of third sternal setae); anterior border 
convex; posterior border eoneave, invaginated 
to IcY'el almost to second setae; lateral margins 
moderately concave; anterior comers elongate 
but bluntly pointed; posterior comers narrowly 
extend along anterior margins of coxae II L Has 
three pairs of sube(jual setae, third pair slightly 
longer than first and second; distance between 
posterior pair of .setae 2.8 times as great as dis- 
tance between first pair; first pair of setae on 
anterior margin of plate, second pair set in con- 
siderably from lateral margins, third pair set in 
from posterior margin. 

Genitoventral plate. Width 98 (measured 
between outer edges of genitoventral setae); 
length 127 (from anterior edge of genitov^rntral 
seta to posterior border of plate); has conspicu- 
ous internal ridges; has narrow, darkened border 
effect; lightly punctate. Setae .34 long, situated at 
level opposite mid-txxxa IV. 

Anal jilate. Elongate oval; evenly convex but 
more strongly tapered posteriorly, ^^3th eribum. 
Length 77 (from base of postanal seta to an- 
terior edge of plate); greatest width 72; has dark 
border completely eneireling plate; lightly but 
thickly punctate. Adanal and postanal .setae sub- 
ecpial, about 31 long; adanal setae situated op- 
posite middle of anus. 

Unselerotized part of venter. Has 15 pairs of 
setae posterior to genitoventral setae (not count- 
ing those on posterior borders); setae about 
equal, 31 long. 
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Peritreme. Sliglitly sinuous; ends at anterior 
fourth of coxa II; granulo-punetate for entire 
width and lengtli; 9,6 wide at base, gradually 
tapering to 4.8 at tip. 

Hirst ioinjssns invaginatus, new specie.s 

Figs. 17, 18, 127, 130, 225, 227, 267. 276, 452, 

453, -464, 468, 484, 485, 560, 561. 607, 608 

Hirstionyssiis occidentalis (Ewing) of Utah 
reeords (in part). 

Utah records. Cach<‘ Co.: CAtcUus armutus, 

Blacksmith Fork Junction, one female, June, 1953. Rich 
Co.: C. armatus, Laketown. .seven females, June, 1953. 
San|>ete Co.; C. armatus, 11 miles east of Mt. Pleasant, 
one male, one female, August, 1951, Summit Co,: C. 
urmatus. Lake Creek Summit, 19 females, August, 1953. 
Utah Co.; C. armatus, Provo Can\on. 12 females. June, 
1951 iind 1957; five females, July, 1957; Mu.s musculiis, 
Lelii, tw'o femides, one deutonymph. January, 1951; 
Thomomys talpoides, Provo Canyon, one female. |ul\, 
1956. Wasatch Co.: C. armatus, Currant Creek, two 
males, five females, June, 1953; Soldier’s Summit, hvo 
females. Jime, 1951; Strawberry Reservoir, nine females, 
June, 1951. 

Comments. Apparently this mite prefers tlie 
squirrel CiteUus armatus as its host. 

In five of 17 collections, //, invagiuatus wa.s 
tlie only mite on its host. In five collections it 
wa.s associated with other specie.s of Hirstionijs- 

SHS. 

Type data. Holotype female, B.Y.U, collec- 
tion no. 4117. Taken from CiteUus armatus 3 
mi west of Big Tree Camp, Provo Canyon, Utah 
Co., Utali, 22 July 1956, bv Dorald M. Allred, 
In the acarology collection of the Department of 
Zoology and Entomology, Brigham Young Uni- 
v'ersity, Provo, Utah. The trivial name invaginat- 
us refers to the e.xtreme invagination of the pos- 
terior border of tlie sternal plate. , 

Ecmale 

Gnathosoma. Greatest width at base, 92; 
length to base of palpal trochanter, 73. All setae 
nude. Cheliceral digits 48 from base of moveable 
digit, moderately developed, lack teeth. 

Leg.s. Length from distal edge of coxa to 
base of pretarsus: I, 345; II, 298; III, 275, IV, 
375. ^^4dth of genua: I and II, 55; III and IV, 
43, Tarsus II has pair of medium-sized, slightly 
curved apical spurs. Coxa I has tw o setae: distal 
one 22 long, proximal one 30, Coxa II has two 
sjmrs: u.sual anterocaudal spur sharplx- pointed, 
25 long; inner spur .shaq^ly jiointed, 23 long and 
20 wide. Coxa III has two sjiurs: outer posterior 
one shaq^ly pointed, 10 long and 6 w'idi*; inner 
spur sharply pointed, 20 long and 10 wade. Coxa 
IV has posterocaudal spur, 12 long and 6 wade. 


Dorsal plate. Elliptical, covers most of dor- 
sum except sides and posterior corners; lateral 
margins parallel, straight or slightly concave, 
wath distinct thickened border; tapers to blunt 
tip; 554 long; greatest width 304; has 25 pairs of 
setae, those on j^eriphery largest; peripheral 
.setae 20 to 25 long, terminal pair 30 long, medial 
.setae 10 to 13 long. 

Sternal plate. Almost seven times as wide as 
long (width measured between outer edges of 
third sternal setae); anterior border slightly con- 
vex; posterior border concave, invaginated to 
le\el slightly anterior to second pair of setae; 
lateral margins straight; anterior and posterior 
borders of plate slightly darkened; anterior cor- 
ners shaq:>ly pointed, extend between co.xae I 
and II; posterior corners shaq>ly pointed, e.xtend 
laterally betw^een coxae II and III; has three 
pairs of subequal setae, 37 to 40 long; distance 
between posterior pair of setae two and one- 
half times as great as distance between first pair; 
first pair of setae on anterior t'dge of plate; sec- 
ond pair set in from sides; third pair near edge 
of posterior corners. 

Genitoventral plate. W idth 93 (measured be- 
tween outer edges of genitoventral .setae); 
length 120 (from anterior edge of genitoventral 
setae to posterior tip of plate); slightly e.xpanded 
behind genitoventral .setae, tapers abruptly (al- 
most straight) to blunt, rounded tip; has distinct 
internal ridges and light border edged inwardly 
with darkened line; setae 25 long, situated at 
level about midwaiy opjio.site coxa IV. 

Anal plate. Siiboval, sides and anterior edge 
broadly rounded; tapers to broadly rounded tip. 
Cribum 17 long. Length 68 (from base of post- 
anal seta to anterior edge of plate); greatest 
width 72; has distinct dark border. Adanal setae 
28 long; postanal seta heaxier, 30 long; adanal 
setae situated at level opposite middle of anus. 

Unsclerotized part of venter. Has 12 pairs 
of setae betw^een level of genitoventral setae and 
posterior tip of anal plate, not counting peri- 
pheral setae; setae subetjual, 20 to 30 long. 

Peritreme. Sinuous, curved, wider at base, 
tapers gradually to moderate width; extends to 
middle of coxa I. 

Hirstiomjssus cutamiac, new species 

Figs. 19, 128, 228. 279, 451, 469. 482. 555, 609 

Hirstiomjssus oeridentahs (Ewang) of Utah 
records (in part). 

Utah records. Utah Co.: Eutamias quadrkittatus. 
Rock Canyon, Pro\o. one fcin;ile, October. 1956; Sco- 
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field Heservoir, eight females, June, 1957; Rcithrodon- 
tormjs mcgalotis, Cedar \'allev. one female, November, 
1952. 

Type data. Uolotype female, B.Y.U, collec- 
tion no. 4778. Taken from Eiitamias sp., Aspen 
Grove, Utah Co., Utali, 16 October 1956, by 
Lawrence Tseu. In the acarology collection of 
the Department of Zoology and Entomology, 
Brigham Yoimg University, Provo, Utah. The 
trivial name cutamiae refers to the generic name 
of the type host. 

Female 

Gnathosoma. Greatest width at l^ase, 90; 
length to base of palpal trochanter, 72. All setae 
nude. Cheliceral digits 78 from base of mo\'C' 
able digit, strongly developed, lack teeth. 

Legs. Length from distal edge of co.\a to 
base of pretarsiis: 1, 308; II and III, 264; IV, 
352, Width of genua; 1, 48; II, 50; 111, 40; IV, 
38. Tarsus II has small pair of apical claws. Coxa 

I has two subeqiial .setae, 22 long. Coxa II has 
two spurs: usual anterocaudal spur sharply 
pointed, about 22 long; inner spur sharply point- 
ed, 10 long and 8 wide. Co.xa III has two spurs: 
outer posterior one sharply pointed, 10 long and 
5 wide; inner spur sharply pointed, 12 long and 
10 wide. Coxa IV has posteromarginal spur, 5 
long and 5 wide, which may be branched or 
double in .some specimens. 

Dorsal plate. Covers all of dorsum excejit 
]50sterior corners; sides parallel for two-thirds 
length; tapers to blunt ti]i; 524 long; greatest 
width 334; has distinct light border; has about 
26 pairs of delicate setae, tho.se on periphery and 
posterior tip of plate largest; medial setae 12 to 
18, jDeripheral setae 20 to 30. 

Sternal plate. Slightly more than three and 
one-half times as wide as long (width measured 
between outer edges of third sternal .setae); an- 
terior border convex; blunt projection tapers an- 
teriorly from first pair of setae; posterior border 
conca\'c, invaginated to le\el almost ecjual with 
.second pair of setae; lateral margins straight, 
with darkened borders; anterior corners shaqdy 
pointed, extend between c-oxac I and II; posterior 
corners .sharply jiointed, extend between coxae 

II and III. Has three pairs of subecjual .setae, 35 
to 38 long; distance between posterior pair two 
and one-half times as great as distance between 
first pair; first pair of setae on anterior edge of 
plate, second pair set in from edge, third pair 
slightly in from edges of posterior eorners. 

Gcnitoventral plate, \\4dth 95 (measured be- 
tween outer edges of genitoventral setae); 


length 113 (from anterior edge of genitoventral 
setae to posterior tip of plate); slightly e.xpanded 
behind genitoventral setae; tapers abruptly to 
blunt tip; has prominent internal ridges; setae 
25 long, situatc'd at le\el near posterior border 
of coxae IV, 

Anal plate. Suboval, sides and anterior edge 
broadly rounded; tapers to blunt tip. Cribum 21 
long. Length 73 (from base of postanal seta to 
anterior edge of plate); greatest width 67; has 
distinct dark border. Adanal and postanal setae 
subequal, 28 long; adanal setae situated at level 
opposite middle of anus. 

Unsclerotized part of venter. Has 11 pairs 
of setae between level of genito\entraI setae and 
posterior end of anal plate, not counting peri- 
pheral .setae; setae subequal, 25 to 27 long, 

Peritreme. Sinuous, narrow, extends to an- 
terior edge of coxa II, 

Hirstioiiijssus uiahcnsLs, new species 
Figs. 20, 88, 129, 187, 229, 264, 334, 355, 450, 470, 
486, 489, 495, 501, 516, 524, 557, 610 

Hirstioiiyssus occuicntalis (Ewing) of Utah 
records (in jiart). 

Distribution, UTAH: Every county e.xccpt 

Cache, Davi.s, Grand, Juab, Millard, Rich, Salt Lake, 
Sanpete and Wasatch: Pctomyscus manicnlutus (Allred, 
1957c). Juab Co.: Neotoma lepida (Howell, Allred, 
;ind Beck, 1957). San Juan Co.: Peromysem crinitus 
(Allred, 1957c). Tooele Co.: Dipodomtfs microps, 

Dipodomys ordii (Ho, 1962); N. lepida, P. crinitus, 
Pewmyscus truei (Woodbury, 1956b), Utah Co.: D, 
microps, D. ordii, (Ho, 1962); P. rnauiculatus (Ehinga, 
I960); Reithrodontomys mcgalotis (Elzinga and Rees, 
1964). Washington Co.: Peromyscus cremicus; Wa)Tie 
Co.; P. crinitus (Allred, 1957c). 

Other Utah records. Beaver Co,: Citcllus lat- 
eralis. Carbon Co.: C. lateralis, R. megalotis. Daggett 
Co.: Eutamias (piadrivittatus. Duchesne Co.: Citellus 
tridecendineatus, Eutamias miui})ius\ E. quadrivittatus. 
Juab Co.: P. manieulatus. Kane Co.; N. lepida, Pero- 
gnathus longimemhris, P. crinitus, P. truei. San Jusin 
Co.: D. ordii, E. minimus, E. quadrivittatus, P. truei. 
Siuipete Co.: Citellus armaius, E. quadrivittatus. Sevier 
Co.; E. minwius, E. quadrivittatus. Summit Co.; C. 
armatus, C. lateralis, E. minimus, E. quadrivittatus. 
Uintah Co.: D, ordii. Utah Co,: C. armatus, C. lateralis, 
E. quadrivittatus, Tliomomys talpoides. Wasatch Co.: 
C. armatus. W;iyne Co,: Eutamias sp., P. truei. 

Seasonal occurrence. Totals of 55 males, 465 
females and 33 deutonvTnjDhs were taken. Males 
were found in June, August, and October, most- 
\y in June; females from March through August 
and in October, mostK’ in June; deutonymphs 
about etpially in June and August. Each of two 
females in June contained an egg. 
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Comments. Mites of H. utahensis are widely 
distributed over the state, and are known from 
23 counties. 

This species is known from a \ariety of 
rodents hut apparently prefers squirrels {Citcllm 
spp.) and chipmunks ( Ea/omm spp. ) 

In 21 of 72 collections, H. iitaheusis was the 
only mite on its host. In 15 collections it was 
associated with other species of Hirsfiontjssus. 

At the time of Allred’s (1957c) work on this 
group, there was some doubt as to the place- 
ment of specimens tentatively identified as //. 
occklentalis. Further study of these by the senior 
author has led us to erect three species, II. in- 
vagimtus, U. eutamiae, and II. utahensis, to 
represent this complex heretofore reported as H. 
occklentalis. Hirstioiujssus utaheims represents 
by far the majority of collections previously iden- 
tified as H. occklentalis. 

Type data. Ilolotype female, B.Y.lh collec- 
tion no. 4224. Taken from FAitainias quadrivit- 
tatm, one-half mile east of Bald Mtn., Summit 
Co., Utah, 8 August 1957, by Dorald M. Allred 
and Merlin Killpack. In the acarology collection 
of the Department of Zoology and Entomology, 
Brigham Young University, Provo, Utah. Allo- 
type male, taken from Peromysciis maniculatus. 
Pleasant Grove, Utah Co., Utah, 7 October 1961, 
by Donald Ash. Same depository as holotyi^e. 
Tlie trivial name utahensis, referring to the state 
of Utah, was given because of the common oc- 
currence and wide geographic distribution of 
this species in Utah. 

Female 

Gnathosoma. Greatest width at base, 93; 
length to base of palpal trochanter, 72. All setae 
nude. Cheliceral digits 75 from base of moveable 
digit, moderately developed, lack teeth. 

Legs. Length from distal edge of coxa to 
base of pretarsus; I, 303; II, 242; III, 237; IV, 
293. Width of genua: I and II, 47; III and IV, 
35. Tarsus II has pair of small, slightly curved 
apical .spurs. Coxa I has two subecjual setae, 25 
long. Coxa II has two spurs: usual anterocaudal 
spur sharply pointed, about 20 long; inner spur 
shaq^ly pointed, 7/2 long and 7/2 wide. Co.xa III 
has two spurs: outer posterior one sharply 

pointed, 7/2 long and 4 wide; inner spur sharply 
pointed, 12/2 long and 8 wide. Co.xa IV has 
caudomarginal .spur, 10 long and 8 wide. 

Dorsal jjlate. Elliptical, covers most of dor- 
sum e.xcept sides and posterior corners; sides 
parallel for only short distance; tapers to blunt 
tip; 515 long; greatest width 290; has distinct 


light border; has 25 pairs of delicate .setae, those 
on periphery only slightly larger than medial 
setae, cxccj^t on anterior and posterior ends of 
plate: medial and mediolateral .setae 12 to 15 
long; anterior and posterior setae 22 to 27. 

Sternal plate. Four and one-half times as 
wide as long (width measured between outer 
edges of third sternal setae); anterior border 
slightly and evenly convex; posterior border con- 
cave, invaginated to level almost even with sec- 
ond sternal setae; lateral margins almost straight, 
with slightly darkened borders; anterior comers 
sharply pointed, elongate, project behv'^een coxae 
I and II; posterior corners sharply pointed, ex- 
tend laterally between co.xae II and III; has 
three pairs of snbequal setae 32 to 35 long; dis- 
tance betxveen posterior pair of setae three times 
as great as distance between first pair; first pair 
of setae on anterior edge of plate, second pair 
set in from edge, third pair slightly in from 
edges of posterior corners. 

Genitoventral plate. Width 87 (measured be- 
tween outer edges of genitoventral setae); 
length 110 (from anterior edge of genitoventral 
seta to posterior tip of plate); slightly e.xpanded 
behind genitoventral setae, curves gradually to 
rounded tip; has prominent internal ridges and 
distinct, light border; setae 28 long, situated at 
level near posterior border of co.xa IV. 

Anal plate. Suboval, sides and anterior edge 
broadly rounded; tapers to bluntly pointed tip. 
Cribum 15 long. Length 70 (from base of post- 
anal seta to anterior edge of plate); greatest 
width 63; has distinct dark border. Adanal and 
postanal setae subequal, 23 to 28 long; adanal 
setae situated at le\'el opposite middle of anus. 

Unselerotized part of venter. Has 12 pairs of 
setae between level of genitoventral setae and 
posterior end of anal plate, not counting peri- 
pheral setae; setae sube(iual, 2.3 to 25 long. 

Peritrenie. Slightly sinuous, cui-ved, of nor- 
mal width, e.xtends to middle of co.xa I. 

Male 

Gnathosoma. Greatest width at base, 86; 
length to base of palpal trochanter, 58. All setae 
nude. Cheliceral digits 50 long from base of 
moveable digit; moderately thick; lack teeth. 

Legs. Length from distal edge of coxa to 
base of pretarsus: 1, 257; II, 228; III, 226; IV, 
317. Width of genua: I, 53; II, 58; III and IV, 
46. Tarsus II has pair of apical spurs. Coxa I 
has two snbequal setae, 22 long. Coxa II has 
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two spurs; iintorocaudiil one sharply pointocl, 19 
long and 9 wide; inner medial spur represented 
only by bluntly point(>d, minute projection about 
2 long. Co.xa III has two spurs: outer posterior 
one shaqilv pointed, 10 long and *5 wide; inu(‘r 
spur sharph' pointed, 7 long and 5 wide. Coxa 
IV' has n;u*row, sharply pointed spur, 12 long 
and 4 wide. 

Dorsal plate. Ellipitieal; tapers posteriorly 
to blunt tip; 447 long; greatest width 265, lias 
27 or 28 pairs of setae: anterior, anttaolateral, 
and posterior setae largest, 19 to 31 long; postero- 
lateral and medial setae smaller, 7 to 12 long. 

Holoventral plate. Three usual \ entral plates 
fused into one; T51 long; 131 wide at le\el of 
coxa 111. Has eight pairs of sube(jual setae plus 
three anal setae, 19 long. 

Unselerotized ]>art of venter. Has seveii or 
eight pairs of subecjiial setae anterior to posterior 
edge of holoventral plate, 24 long. 

Peritreme. Narrow, sinuous, ends at middle 
of eoxa 1. 

Deutonymph 

Gnathosoma. Greatest width at base, 82; 
length to base of palpal troehanter, 62, All setae 
nude. Cheliceral digits 43 long from base of 
moveable digit; slender; lack teeth. 

Legs. Length from distal edge of eoxa to 
base to pretarsus: I, 218; II, 214; III, 209; I^^ 
250. Width of genua: I, 48; II, 53; III, 46; I\', 
43. Tarsus 11 lacks apical spurs. Coxa I has two 
subequal setae, 19 long. Coxa II has txvo spurs: 
anterocaudal one sharply pointed, 12 long and 
7 wide; inner medial spur sharply pointed, 7 long 
and 5 wide. Coxa HI has medial spur, sharply 
pointed, 10 long and 8 wide. Coxa 1\^ lacks spur. 

Dorsal plate. Elliptical; tajjers to blunt tip 
posteriorly; 329 long; greatest width 173, Has 
24 pairs of setae: posterior pair largest, 34 long; 
anterior and anterolateral setae subeqiial, 12 to 
14 long; other setae smaller, 5 to 7 long. 

Sterno-genitoventral plate. Ends at level op- 
posite mid coxa I\^; length 149; greatest width 
at le\d of eoxa H, 96. Has four jnurs of setae: 
anterior pair largest, 16 long; posterior pair 
smallest, 11 long. 

Anal plate. Length 36 (from base of postanal 
.seta to anterior margin of plate); greatest width 
38. Cribiim, 12 long. Anal setae .subequal, 14 
long; adanal setae near anterior level of ;mus. 

Unselerotized part of venter. Has 17 or IS 
pairs of subecjual setae, 7 to 17 long. 
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Peritreme. Narrow, slightly sinuous, extends 
to anterior fourth of eoxa II, 

Ilirstiony.s.su.s (ni^uslti.s, new sj)eeies 
Figs. 21, 132. 233. 294, 449. 472. 565, 611 

Utah records. Co.: CitcUu.s' amuiius, Col- 

ton. one female, July, I960. 

Type data. Holohpe female, B.Y.L. collec- 
tion no. 6516, Taken from CAtcUus annatm, Col- 
ton, Spanish Fork Canyon, Utah Co., Utah, 7 
July 1960, by D Elden Beck. In the aearology^ 
collection of the Department of Zoology and 
Entomology, Brigham Young Ihiivc'rsity, Pro\o, 
Utah. The tri\ial name anoustus is Latin for 
“narrow” which refers to the strongly cur\ed, 
narrow peritreme. 

Female 

Gnathosoma. Greate*st width at base, 79; 
length to ba.se of palpal trochanter, 72. All setae 
nude. Cheliceral digits 47 long from base of 
moxeable digit, moderate in thickness, lack 
teeth. 

Legs. Length from distal edge of coxa to 
base of pretarsus: I, 270; II, i248; HI, 242; l^^ 
345. Width of genua; I and II, .50; HI, 40; IV, 
39. Tarsu.s II has apical claws of medium size 
and slightly curved. Coxa I has two subecjiial 
setae, 20 to 25 long. Coxa II has two .s])urs: 
usual anterocaudal spur sharply j^ointed, about 
25 long; inner spur shaqdy jminted, 18 long imd 
13 wide. Coxa HI has two spurs: outer posterior 
one sharp!)' pointed, 10 long and 5 wide; inner 
s])ur sharply pointed, 23 long and 14 wide. Coxa 
IV' has minute, sharply pointed spur on po.stero- 
caiidal border; at the' base of the spur, coxal 
border forms a sm.dl, somewhat conspicuous, 
rounded prominence. 

Dorsal plate. Cov'crs most of dorsum; sides 
almost parallel, slightly eoneave for two-thirds 
length; tapers to blunt tip; 519 lo)ig; greatest 
width 281; has distinct light border; has 25 pairs 
of delicate setae, those on perij)her) and })Os- 
terior tip of jilate largest: medial .setae 13, 
peripheral setae 18, terminal setae 28, 

Sternal plate. Slightly more than five times 
as wide as long (width measured betw(‘c-n outer 
edges of third stcTual .setae); anterior border 
slighth' comex; posterior border conca\'e, in- 
vaginated to le\el of median sternal setae; lat- 
eral margins straight; ant(‘rior corners bluntly 
pointed, extend between coxae I and II ; pos- 
terior (.'orners sluirply pointed, extend laterally 
betw(>en co.xae II and HI. Has three pairs of 
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.siib(t<jual setae, 30 long; distance between pos- 
terior pair two and one-third times as great as 
distance between first pair; first pair setae on 
anterior edge of plate, second paii- s(‘t in from 
sides, third pair in extreme posterior corners. 

Genitoventnil plate. W idth SO (measured be- 
tw'cen outer edges of genito\entral setae); 
length 107 (from anterior edge of genitoventral 
seta to posterior tiji of plate); moderateh 
rounded; has jtrominent internal ridges; has dis- 
tinct light border; setae 23 long, situated at level 
near posterior edge of coxa l\. 

Anal plate. Suboval, sides and anterior edge 
broadly rounded; tapers to blunt tip. Crilmni 20 
long. Length 68 (from base of postanal seta to 
anterior edge of plate); greatest width 65; has 
distinct border effect of about same density as 
]:>late proper, separated on anterior half of plate 
by dark line. Adanal and postanal setae snb- 
ecjual, 2.5 to 30 long; adanal setae situated at 
le\'el slightly posterior to middle of anus. 

Unsclerotized j)art of venter, lias 12 or 13 
pairs of setae between level of genito\entral 
setae and posterior end of anal plate, not count- 
ing peripheral setae; setae neiirest genitoventral 
plate shortest, 23 long, distal ones longest, 33 
long. 

Peritreme. Sinuous and strongly curved, 
narrow, ends at mid-coxa 1, 

Hirst iomjssm fcmttralus Allred, 19.57 
Figs. 22. 71, 135, 190. 232, 288. 332, 357, 448, 471, 
490, 491, 499, 517, 526, 540, 554, 612 

Distribution. UTAH: Juab Co.: Neotoma lepida 
{Howell, Allred, and Beck, 1957). T(X)ele Co.: N. 
lepida (Allred :\nd Roseoe, 1957). Washington Co.: 
Peromyscus (probably) cwmicus (Allred, 1957c). 

Other Utah records. Hon Co.: Mustella frenata. 
Juab Co.: Thomomtjs hottae, Thomomys talpoides. 

Kane Co,: T. bottac. SaU Lake Co.: Citellus armatus. 
San Juan Co.: T. bottac. Sanpete Co.: T. talpoides. 
Utah Co.: T. bottac. Washington Co.: T. bottac. 

Seasonal occurrence. Fi\e males, 26 females 
and nine deutonyinphs were taken. Males w^ere 
found in April, October and December; females 
from April through December, except in June 
and October; and deutonyinphs in .\pril, Sep- 
tember, October and December. Greatest num- 
bers were taken in April and December . 

Comments. Mites of H. fcmiiralis were 
found most commonly in the Great Basin. The\ 
are known from nine counties. 

This species apparentlv prefers pocket 
gophers of the genus Thomomifs as its host. 


In .se\en of its 11 collections, //. femuralis 
was the only mite on its host. In four collections 
it was associat(^d with Hac mala claps spp. 

Hirstumijssus hm^ichclae, new' species 
Figs. 23, 126, 234. 290, 447, 473. 567, 613 

Utah records. Duchesne Co.: Thomomys tal- 

poides, Timber Canyon, Strawberry River, hvo females, 
August, 19.57. Summit Co.: Ochotona princeps, Bald 
Mtn., one female, August, 1957; T. talpoides, same lo- 
cality, one fem;de, August 19.57. Utah Co.: T. talpoides. 
Palmyra Forest C:\mp, Diamond Fork Cimyon, 14 fe- 
males, June, 1951; Provo Canyon, one female, July, 
1956. 

Type data, llolotype female, B.Y.U. collec- 
tion no. 926. Taken from Thomomys sp.. Pal- 
myra Forest Camp, Diamond Fork Canyon, 
Utah Co., Utah, 26 June 1951, by Dorald M. 
Allred. In the acarology collection of the De- 
partment of Zoology and Entomologv, Brigham 
Young University, Provo, Utah. The trivial name 
longichelae refers to the very long digits of the 
chelicerae. 

Female 

Gnathosoma. Greatest w-idth at base, 84; 
length to base of palpal trochanter, 70. All setae 
nude. Chelieeral digits long and slender, 108 
long from base of moveable digit; lack teeth. 

Legs. Length from distal edge of coxa to 
base of pretarsus: I, 245; II and III, 221; IV, 
258. W5dth of genua; 1 and 11, 50; HI and IV, 
36. Tarsus II has pair of apical, slightly curved 
spurs, 5 long. Co.xa I has usual tw'o setae of 
equal size. Co.xa II has three spurs: usual an- 
teroeaudal one long, narrow and acutely jminted; 
posterocaudal one bluntly pointed, 10 long and 
14 wide; inner spur broadly rounded, 19 long 
and 17 wide. Coxa III hiis two spurs: outer pos- 
terior one bluntly pointed, 7 long and 7 wade; 
inner posterior one broadly rounded, almost 
truncate at tip, 24 long and 19 w'ide. Co.xa IV 
lacks spur. 

Dorsal plate. Anterolateral margins slightly 
concave; medial and posterior margins straight 
or slightly con\ex; tapers to broad, blunt point; 
452 long; greatest width 254. Has 26 pairs of 
setae; most anterior pair 10 long, anteromedial 
setae 19 long, medial setae 10 long, posterior 
ones 24 long. 

Sternal plate. One and nine-tenths as wide 
as long (w'idth measured betw'een outer edges 
of third sternal setae); anterior and posterior 
borders slightlv sinuous but generally convex; 
posterior margin at level behind third pair of 
.setae; lateral margins moderately concave; an- 
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terior comers bluntly pointed; posterior corners 
rounded, not extended. Has three pairs of sub- 
e(jual setae; distaiice between posterior piiir of 
setae 2.4 times as great as distance between first 
pair; first pair of setae set back from anterior 
miirgin of plate, third pair at extreme posterior 
corners, second pair set in from lateral margins. 

Gcnitoventral plate, \\4dth 84 (measured at 
outer edges of gcnitoventral setae); length 86 
(from anterior edge of gcnitoventral seta to pos- 
terior border of plate); lacks conspicuous inter- 
nal ridges; has light border effect; lightly punc- 
tate. Setae 22 long, situated at level of posterior 
edge of coxa IV. 

Anal plate. Elongate oval; evenly convex, 
but more strongly tapered posteriorly. Has 
cribum. Length 62 (from base of postanal seta 
to anterior edge of plate); greatest width 22; 
has light border completely encircling plate; 
lightly punctate. Adanal setae and postanal seta 
subequal, about 17 long; adanal setae situated 
opposite middle of anus. 

Unsclerotized part of venter. Has 10 pairs of 
setae posterior to gcnitoventral setae ( not count- 
ing those on borders); all setae about equal, 22 
long. 

Peritreme. Slightly sinuous; ends at middle 
of coxa 1; granulo-pimctations faintly distinct 
only for half of width and length; very narrow, 
less than 2.5 wide for entire length. 

Hirstiomjssus thomomijs, new species 

Figs. 24, 70, 80, 133, 188, 230, 289, 336, 360. 446, 
465, 494, 506, 507, 518, 527, 576, 614 

Utah records. San Juan Co.; Thomomys tal. 
poides, Kigalia Ranger Station, one male, June, 1955. 
Summit Go.: T. talpoides, Bald Mtn., four females, 
eight deutonymphs, August, 1957. Utah Co.; T. tal- 
poidcs, Provo Canyon, one female, July, 1956. 

Type data. Holotype female, B.Y.U. collec- 
tion no. 4218. Taken from Thowomys talpoUles\ 
East of Bald Mtn., Summit Co., Utah, 8 August 
1957, by Dorald M. Allred and Merlin Killpack. 
In the acarology collection of the Department of 
Zoologx" and Entomology, Brigham Young Uni- 
versity, Provo, Utah. Allotvqie male, B.Y.tb col- 
lection no. 4020. Taken from Thomomys tcil- 
poUles, Kigalia Ranger Station, San Juan Co., 
Utah, 9 June 1955, by D Elden Beck. Same de- 
pository-^ a.s holot\q)e. The trivial name thomomys 
refers to the generic name of the host from 
which the holotype was taken. 
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Female 

Gnathosoma. Greatest width at base, 94; 
length to base of palpal trochanter, 70. All setae 
nude. Cheliceral digits slender, 74 long from 
base of moveable digit; lack teeth. 

Legs. Length from distal edge of coxa to 
base of pretarsus: 1, 281; II, 238; III, 265; IV, 
359. W'idth of genua; 1 and II, 58: III and IV, 
46. Tarsus II has pair of apical, slightly curved 
spurs, 7 to 9 long. Coxa I has usual two setae, 
proximal one larger. Coxa II has tliree spurs; 
usual anterocaudal one long, niirrow, acutely 
pointed; posterocaudal one bluntly pointed, 12 
long and 14 wide; inner spur l)luntly pointed, 
17 long and 16 wide. Coxa III has two spurs: 
outer posterior one bluntly pointed, 11 long and 
7 wide; inner posterior one shaq^Iy pointed, 22 
long and 16 wide. Coxa IV lacks spur. 

Dorsal plate. Antertilateral and posterolater- 
al margins concave; mediolateral sides straight 
or slightly convex; tapers to blunt point; 5()7 
long; greatest width 261; moderately punctate. 
Has 26 pairs of setae, posterior pair having one 
or both setae off plate; most anterior pair 14 
long, anteromedial setae 39 to 41 long, medial 
setae 36 long, posterior setae 39. 

Sternal plate. Two and one-half times as 
wide as long (width measured between outer 
edges of third sternal setae); anterior and pos- 
terior borders slightly sinuous; posterior border 
invaginated only to level of third pair of setae; 
lateral borders strongly concave; anterior cor- 
ners bluntly pointed; posterior comers narrowly 
extend along anterior edges of coxae III. Has 
three pairs of subecjual setae, third pair only 
slightly shorter than first and second; distance 
between jiosterior pair of setae 2.4 times a.s great 
as distance between first pair; first pair of setae 
on extreme anterior edge of plate, third pair on 
extreme posterior edge, second pair set in from 
lateral margins. 

Gcnitoventral plate. Width 101 (measured 
at outer edges of genitov'entral setae); length 
108 (from anterior edge of gcnitoventral seta to 
posterior border of plate); lacks internal ridges; 
lias light border effect; lightly punctate. Setae 
41 long, situated at level of mid-coxa IV. 

Anal plate. Elongate oval; evenly convex but 
more strongly tapered posteriorly. Has cribum. 
Length 70 (from base of postanal seta to an- 
terior edge of plate); greatest width 60; has 
light anterior and lateral border; mixlerately 
punctate. Adanal setae 29 long, slightly longer 
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than postanal seta, situated opposite middle of 
anus. 

Unsclerotized part of venter, lias 13 pairs of 
setae posterior to genito\ entral setae ( not eount- 
ing those on borders); anterior setae 41 long, 
posterior setae 36, 

Peritreme, Slightly sinuous; ends at anterior 
fourth of coxa 1; granulo-punetate for entire 
width and length; 7 wide at level of coxa III, 
5 wide for remaining length. 

Male 

Gnathosoma. Greatest width at base, 82; 
length to base of palpal trochanter, 58. All setae 
nude. Cheliceral digits 72 long from base of 
moveable digit; lack teeth. 

Legs. Length from distal edge of coxa to 
base of pretarsus: I, 254; II, 199; ill, 228; IV, 
329. Width of genua: 1, 50; II, 60; Hi and IV, 
53. Tarsus II has pair of apical claws. Coxa I 
has two setae: basal one 25 long, distal one 16 
long. Coxa II has three spurs: anterocaudal one 
approximately 17 long, narrow, sharply pointed; 
inner medial spur short and bluntly pointed, 7 
long and 9 wide; posterocaudal spur represented 
only by slight, bluntly pointed bulge. Coxa 111 
has two spurs: outer posterior one sharj^ly 
pointed, 13 long and 7 wide; medial one sharj^ly 
pointed, 18 long and 18 wide. Coxa IV has pos- 
terior spiu-, sharj^ly pointed, II long and 5 wide. 

Dorsal plate. Almost oval; ta]:>ers posteriori)' 
to blunt tip; covers most of dorsal surface of 
body; 468 long; greatest width 254. Has 29 or 
30 pairs of setae; some anterior and anterolateral 
setae largest, 25 to 30 long; other setae smaller, 
19 to 22 long, subequal to setae on unsclerotized 
portion of body. 

Holoventral plate. Three ventral plates usual- 
ly fused into one; 335 long; 148 wide at level 
of coxa ill. Has eight pairs of setae plus three 
anal setae, 22 to 36 long, posterior pairs longest. 

Unsclerotized part of venter. Has eight or 
nine pairs of subequal setae anterior to posterior 
edge of holoventral plate, 36 long. 

Peritreme. Narrow, slightly sinuotis, extends 
to anterior fourth of coxa I, 

Deutommiph 

Gnathosoma. Greatest width at base. 77; 
length to base of palpal trochanter, 54. All setae 
nude. Cheliceral digits 77 long from base of 
moveable digit; slender; lack teeth. 


Legs. Length from distal edge of coxa to 
base of pretarsus: I, 281; H, 242; HI, 235; IV, 
.346. \\Klth of genua: I, 50; 11. 5.3; HI, 46; IV, 

48. Tarsus II lacks ajucal spurs. Coxa I has txvo 
subequal .setae 25 long. Coxa II has three spurs: 
anterocaudal one angled, sharjily pointed, 10 
long and 7 wide; medial spur rejwsented only 
by small, rounded knob; posterocaudal spur 
represented only by slight, bluntly pointed 
bulge. Coxa III has small, bluntly jiointed spur, 
5 long and 1.5 w'ide. Coxa I\" lacks spur. 

Dorsal plate. Elliptical; has slightly concave 
margins anterolaterallx' and ]msterolaterally; 305 
long; greatest width 1.58. Has approximately 23 
pairs of setae: anterior pair smallest, 11 long; 
posterior pair largest, 13 long; others sube(|ual. 
19 to 24 long. 

Sterno-genitoventral ])late. Ends at lex'cl op- 
posite mid-coxa 1\"; length 1.32; greatest w idth at 
level of coxae 11, 84, Has four pairs of setae: 
anterior pair largest, 41 long; posterior pair 
smallest, 22 long. 

Anal plate. Length 43 (from base of postanal 
setae to anterior margin of plate); greatest width, 

49. Cribum, 12 long. Anal setae subequal, 20 
long; adanal setae situated slightly anterior of 
mid-anal position. 

Unsclerotized part of venter. Has 15 to 18 
pairs of subequal setae, 17 long. 

Peritreme. Narrow, sinuous, extends to an- 
terior third of co.xa II. 

Hirstiomjssiis torus, new s])ccies 
Fig.s. 25, 76, 134, 185, 235, 291, 335, 356, 445, 

474, 487, 492, 504, 512, 520, 529, 571 

Utah records. 8an Juiin Co.: Sciurus aherti. Dev- 
il’s Canyon, nine miles north of Blanding, sL\ males, 23 
females (tsvo with an egg), seven deutonxinphs. May, 
1951. 

Type data. Holotvpe female, B.Y.U. collec- 
tion no. 727. Taken from Sciurus aherti, 9 mi 
north of Blanding, San Juan Co., Utah, 6 May 
1951, by Dorald M. Allred and D Elden Beck. 
In the aearolog)' collection of the Department 
of Zoology and Entomology, Brigham Young 
University. Provo, Utah. Allotvqx^ male, same 
data and depository as holotype. The trixial 
name torus is Latin for “protuberance,” w'hich 
refers to the coxa II spur w'hich is repn\sf*nted 
only by a small hump. 

Female 

Gnathosoma. Greatest w itlth at base, 80; 
length to base of palpal trochanter. 72. All setae 
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nude. Cheliceral digits 72 long from liase of 
movealde digit; moderate in thiekne.ss; laek 
teetli. 

Legs. Length from distal edge of eoxa to 
base of pretarsus: I, 293; II, 230; 111, 243; l\\ 
303. Width of genua: I, 43; II, 45; 111 and IV, 
35. Tarsus II laeks apical spurs. Coxa 1 has two 
subecjual setae, 23 long. Coxa II has two spurs; 
usual anterocaudal one approximately 20 long, 
shaqily pointed; inner sjmr represented by 
rounded, slightly raised hump. Coxa III has two 
spurs; outer posterior one narrow, sharply 
pointed. 13 long and 5 wide; inner posterior one 
wider, sharply pointed, 15 long and II wide. 
Coxa JV has spur, 7 long and 5 wide. 

Dorsal plate. Elliptical, with slightly eur\ed 
sides; tapers gradually to blunt tip posteriorly; 
532 long; greatest width 160. Has 25 or 26 pairs 
of delicate setae: those iiround peripher\’ of 
plate largest, 13 to 18 long, except two tenninal 
pairs which are 21 to 23 long; medial setae less 
than 8 long except for anteromedial pairs which 
are 13 long. 

Sternal plate. Four and one-third times as 
wide as long (width measured hetw^een outer 
edges of third sternal .setae); anterior border 
slightly convex; posterior border concave, in- 
vaginated almost to Ie\'el of median sternal setae; 
lateral margins stronglv eonca^'e, with thickenefl 
borders; anterior corners bluntly pointed, extend 
between eo.xae 1 and II; posterior corners shaqi- 
ly pointed, extend laterally between coxae II 
and 111. Has three pairs of setae: anterior two 
pairs 28 long, posterior pair 30 long; distance 
betw'een posterior pair of setae slightly more 
than tliree times distance between anterior pair; 
first pair of setae on anterior edge of plate, sec- 
ond pair set in from lateial edges, third pair in 
e.xtreme corners of plate. 

Genitoventral plate. Width 95 (measured 
between outer edges of genitoventral setae): 
length 125 (from anterior edge of genito\entraI 
setae to jiosterior border of plate); has promi- 
nent internal ridges; has distinct light border 
w4iich is evident almost v\hole distance along 
sides and posterior edge of plate; .setae 23 long, 
situated at level opposite middle (T eoxa IV. 

Anal plate. Oval, somewhat (wenlv’ convex; 
tapers posteriorly to blunt tip. Has distinct 
large eribum, 20 long, l.ength 74 { from ba.se of 
postanal seta to anterior edge of plate); greatest 
width 67; has distinct darkeiuHl border; adanal 
and postanal setae subecjual, 23 long; adanal 
setae situated opposite middle of anus. 
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Unsclerotized part of venter. Has 11 or 12 
pairs of setae between lev^el of genitoventral 
setae and posterior end of anal plate, not count- 
ing perijiheral .setae; setae subequal, '23 to 2.5 
long. 

Peritreme. Slightly sinuous, narrow, extends 
to middle of coxa I. 

.Male 

Gnathosoma. Greatest width at base, 38; 
length to base of palpal trochanter, 46. All setae 
nude. Cheliceral digits 69 long from ha.se of 
moveable digit; laek teeth. 

Legs. Length from distal edge of ecjxa to 
base of pretarsus: I, 247; II, 206;" III, 213; IV, 
300. \Yk\th of genua: 1, 38; II, 41; III and IV, 

34. Tarsus 11 has pair of apical spurs. Coxa I 
has tw^o noiTnal setae: basal one 19 long, distal 
one 11 long. Coxa 11 has two spurs: anterocaudal 
one approxfanately 22 long, sharplv j^ointed; 
ventromedial spur represented bv rounded, 
slightly raised hump. Coxa III has two spurs: 
outer posterior one narrow and sharply poiiHed, 
12 l(^ng and 4 wade; inner posterior oi^e wader 
and shaqily pointed, 11 long and 10 wide. Co.xa 
IV has long, narrow spur, 13 long and 5 wide. 

Dorsal plate. Elliptical; has slightlv ciu'ved 
sides that taper graduallv to blunt tip posteriorlv: 
417 long; greatest vvadth 250. Has approximately 
25 pairs of setae; anterolateral setae and tenninal 
two pairs about etjual in size to setae on iin- 
sclerotized portion of bodv, 22 to 33 long; pos- 
terolateral and medial setae tinv, about 5 long. 

Holoventral plate. Sternal, genitov entral and 
anal plates fuse‘d into one; 324 long; 117 wade 
at lev'el of co.xa III. Has .sev'en pairs of .setae, 
plus tliree anal setae, 13 to 22 long, posterior 
ones longest. 

Unsclerotized part of venter. Has seven pairs 
of subecjual setae anterior to posterior edge* <if 
holov entral plate, 29 long. 

Peritreme. Narrow, slightlv sinuous, extends 
to middle* of coxa I. 

Deutonymph 

Gnathosoma. Greatest width at base, 58; 
length to base of palpal trochanter, 53. All setae 
nude. Cheliceral digits 54 long from base of 
mov cable digit; moderate in thickness; lack t(*eth. 

Legs. Length from distal c*dge of eoxa to 
base of pretarsus: I, 171; II, 164; III, 182; IV, 
235. Width of genua: I, 36; II, 38; III and IV. 

35. Tarsus II lacks apical spurs. Coxa 1 has two 
subecjual setae, 14 long. Coxa II has two spurs: 
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usual antcTocauclal oiio approximately 10 long, 
sliarply pointed; inner spur repre.sented liv small, 
rounded protuberance. Coxa III has inner, pos- 
terior spur, 6 long and 7 wide. Coxa I\' lacks 
spur. 

Dorsal j)late. Elliptical; has slightly curved 
sides that taper gradual!)' to blunt tip pos- 
teriorly; 326 long; greatest width 185. lias ap- 
proximately 23 ])airs of setae: anterior and an- 
terolateral ones snbe(jual to those on nnsclero- 
tized portion of body, 7 to 1 1 long; terminal pair 
36 long; others tiny, 5 long. 

Sterno-genitoventral plate. Ends at level 
with posterior l)ordcrs of coxa IV; length 158; 
greatest width at level of co.xa 11, 79, Has four 
pairs of sub(*c|nal .setae, 12 to 16, anterior pairs 
longest. 

Anal plate. Length 55 (from base of postanal 
seta to anterior edge of plate); greatest width 40; 
has slightly darkened border. Cribum 8 long, 
Adanal setae 16 long, situated slightly anterior 
of mid-anal position; postanal seta 13 long. 

Unsclerotized part of venter. Has 12 or 13 
pairs of subecjual setae, 12 long. 

Peritreme. Narrow, sliglitly sinuous, extends 
to anterior edge of coxa II. 

H irstioiujssii.s neotomac 
(Eads and Hightower), 1951 
Figs. 26, 77, 81, 82. 136. 181, 236, 237, 292. 331, 358, 

361, 363, 444. *475, 488, 493. 498, 500, 502, 503, 

505, 510. 513, 514, 523, 528, 570 

In the Utah series there are two distinct 
forms. In one the stenial, dorsal and holo^'entraI 
plates are smaller than in the other. Occasional- 
1\' there is an extra pair of setae bn the genito- 
N’entral pate of the female in botli forms. 

Distribution. ? locality from Ncotoma alhigulu, 
Ncotomu fuscipes, Ncotoma micropus ( Strancltmjinn and 
M'harton, 1958). \E\’ADA: Ncotoma lepUlo (Allred 
and Coates, 1964b ). TE.XA.S: Liomys .sp., N. micropus, 
Pcro^natiius hispidus (Ead.s and Hightower. 1951, Eacl.s 
Trevino and Campos, 1965), 

Utah records. Carbon Co.:Thomomys talpoidcs. 
Daggett Co.; Ncotoma cittcrca. Duehe.sne Co.; N. cin- 
crca. Jnab Co.: Pcro^uathus parius. Kime Co.: N. 
Ic})ida, P. frnrius, Pcromyscus maniculatus, Pcromyscus 
truci. .Son Jnan Co.: Dipodomys ordii, P. truci. 

Seasonal occurrence, rwenty males, 109 fe- 
mak‘s, four protonymphs and II deutonxanphs 
were collected from May through .August. Great- 
est numbers w'ere taken in June; onh" II w'ere 
taken in other months. Males were found in June 
and Jill)’, females each month, and nymphs only 
in June. 


CJomments. Mites of H. neotomac me known 
from northern and southern Utah, but were 
taken more commonly from the Upper Colorado 
Ri\er Basin. They are known from six counties. 

This mite apparently prefers wood rats (Neo~ 
toma spp.) as its hosts, although it has commonly 
been found on Peromijscus spp. 

In four of 28 collections H. neotomac was the 
only mite found on its host. In 10 collections it 
was associated witli other species of H irsfionys- 
siis. 

Hirstionyssii.s hisetosus Allred, 1957 

Figs. .36. 68, 137, 184, 239, 299, 338, 366. 443, 

466, 496, 509, 511, 519, 535, 566 

Distribution. NEVADA lepida (Allred 
and Goate.s, 1964b). UTAH: Tooele Co.; N. lepida 
(Allred, 1957a), 

Other Utah records. None. 

Comments. This species likely is an inhab- 
itant of the nests of wood rats. It is seldom found 
on the bod) of its host. 

// ir.stionyssiis isabeUinus 
(Otidemans), 1913 

Figs. 34. 91, 138, 183, 240, 295, 339, 441, 476, 

521, 525, 574 

Distribution. ? locality from variety of rodents 
(Strandtmann and Wharton, 1958). CALIP'ORNIA: 
Microtus sp. (Jame.son and Brennan, 1957). OREGON; 
Microtiis hngicaudus, Microtus montanus, Scapanus sp.. 
So rex Vagrans ( Fon.seca. 1948; Hansen, 1964). UTAH: 
Garfield Co.: Pcromyscus maniculatus (Allred, 1957c), 
Tooele Co.: ? ho.st (M'oodbnry, 1956a). 

Other Utah records. Carbon Co.: A/, longicou- 
dus, Thomomijs talpoidcs, Kane Co.: P. maniculatus. 
Morgmi Co.: Microtus sp. Rich Co.: CiicUus armatus. 
San juan Co.: M. lougicatidus. Summit Co.: A/, longi- 
caudus, Ochotona princeps, Phcnacomys intermedius. 
Utah Co.: EutamUts (puidrivittatus, M. montanus, Mi- 
crotus ))cnnsylvanicus, Rcithrodontomys megalotis, T. 
talpoidcs. Washington Co.: Onychomys torridus. 

Seasonal occurrence. One male, 40 females, 
one protonyinph and five deiitonymplis were 
taken from April through .August and in Febru- 
ary, A grayid female containing a lar\'a was taken 
in August. The protonymph was collected in 
June, and the deutonymphs in May, July and 
August. 

Comments. Mites of //. isabeUinus are dis- 
tributed over the state in 10 counties. 

This species apparentl)’ prefers \oles of the 
genus Microtus. 

In three of 17 collections H. isabeUinus was 
the only mite on its host. In four collections it 
was associated with other Hirstiomj.ssus spp. In 
eight collections it was associated with Laelaps 
spp, w hich are coininonl)' found on \ oles. 
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H i r.stio 1 1 ij.ss us t rUi ca nthus 
(Jameson), 19.50 

Figs. 38, 141, 241, 296, 442, 477, 569 

Distribution. NEV^ADA; Dipodomijs rnerrutmi, 
Dipodomtjs microps, Onijchomys torridus (Jicmeson, 
1950b; Allred, 1962; Goates, lf>63). OREGON: Dipo- 
domijs sp. (Jameson, 1950b). TEXAS: Dipodomys 

ordii (Eads, Menzies and Miles, 1952). UTAH: Tooele 
Go.: Ammospcrmophilus leucurus (Woodbury, 1956b); 
D. microps, D. ordii (Keegan, 1953); Lepus calif or- 
nicus, Perognathus formosits, Peromyscus manicidatus, 
Rcithrodoiitomys megalotis (Woodbury, 1956b). Utah 
Co.: CitcUus leucurus, D. microps, D. ordii, P. manicu- 
latiis, R. megalotus (Elzinga, 1960). 

Other Utali records. Beaver Co.: D. ordii. Bo.x 
Elder Co.: D. microps, D. ordii, P. mwiiculatus. Dag- 
gett Co.: D. ordii. Duchesne Co.: D. ordii. Emery Co.: 
D. ordii, Peromyscus crinitus. Juab Co.: D. microps, D. 
ordii, P. maiiiculatus. Kane Co.: D. ordii, Perognathus 
longimemhris. Millard Co.: D. microps, D. ordii. San 
Juan Co.: D. ordii. Sanpete Co.: D. microps, D. ordii, 
Neototna lepida. Uintah Co.: D. ordii. Utah Co.: Rattus 
norvegicus. Washington Co.: Dipodomys merriami, D. 
microps, D. ordii, Peromyscus cremicus. 

Seasonal occurrence. The 389 females were 
collected every month e.xcept Novemljer, mostly 
in jime. Each of two females in July, three in 
August and two in October contained an egg. 

Comments. Mites of H. triacanthus me 
known from 14 counties. 

Although known from a variety of liosts, tliis 
species apparently prefers kangaroo rats, 
especially D. microps, as its hosts. The parasite 
index was five to eight on kangaroo rats and 
only one or two on other hosts. 

In 19 of 75 colle^ction.s, H. triacanthus was 
the only mite on its host. In 40 collections it was 
a.ssociatcd with H irsiionijssus incomptus. 

The freejuent occurrence of H. incomptus 
with triacanthus is unusual. In the collections of 
incomptus, more than 17^ of the adults are 
males, whereas not a single male triacanthus was 
taken. As far as is known, the male of triacanthus 
has neser been described or even found. These 
data lead us to suspect that triacanthus is a mor- 
phological variant of incomptus, representing 
either autogamous or thelytokous partheno- 
genesis. 

Uirstionifssus hilli (Jiuneson), 19.50 

Figs. 33. 41, 139, 140, 242, 244, 297. 298, 

4.39, 440, 478, 480. 568, 573 

One specimen from Perognathus parvus 
varies from typical II. hilli in tlie shape and 
dimension of the ventral plates, dorsal plate, 
peritreine, and coxae 11 and III. Although this 
may represent a new species, it is retained here 
for the present. 


Distribution. CALIFORNIA: Perognathus par- 
vus: KANSAS: Perognathus hispidus (Jameson, 

1950b). NEVADA: P. partus, Perognathus formosus 
(Allred, 1963). UTAH: Kane Co.: Peromy.scus man- 
iculatus; Sevier Co.: P. maniculutus (Allred, 1957c). 
Tooele Co.: Dipodomys ordii, Xeotoma lepida (Kee- 
g:m, 1953); Onychomys leucogaster (Ho, 1962); P. 
maniculatus (KeegiUi, 1953). Utah Co.: D. ordii, O. 
leucogaster, P. maniculatus (Elzinga, 1960). Washing- 
ton Co.: Peromyscus eremicus (Allred, 1957c). 

Other Utah records. Carbon Co.: P. parvus. 

Juab Co.: P. parvus. Kane Co.: O. leucogaster, P. parvus. 
San Juan Co.: Perognathus flatus. Utah Co.: P, parvus. 
\\3ishington Co.: Perognathus longimemhris. Wayne Co.: 
Perognathus sp. 

Seasonal occurrence. 4 wo females were 
taken in April, one in .May, 22 in June and one 
in October. One male and one deutonymph were 
taken in June. Each of three females in June 
contained an egg. 

Comments. Appaiently this mite prefers 
species of Perognathus as its host. 

H i rstion i/ss us in com p tus 
(Eads and Hightower), 1952 

Figs. 39. 92. 142, 186. 245, 293, 337, 364, 438, 

481, 497, 508, 515, 522, 534 . 575 

Distribution. TEXAS: Dipodomys ordii, Pero- 
gnathus .sp. (Eads and Hightower, 1952). UTAH: 
Carbon Co.: Peromyscus maniculatus; Sim Juan Co.: 
Peromyscus crinitus, P. maniculatus (Allred, 1957c). 
Tooele Co.: Ammospermophilus leucurus, Dipodomys 
microps, D. ordii (Woodbury, 1956b); Neotoma lepida 
(Allred and Roscoe, 1957); P. maniculatus, Reithro- 
dontomys megalotis (Ho, 1962). Ut.ah Co.: Citellus leu- 
curus, D. ordii, (Elzinga, 1960); P. maniculatus, R. 
rn egalot is (Ho, 1 962 ) . 

Other Utah records. Bo.\ Elder Co.: D. ordii. 
Carbon Co.: D. ordii. Daggett Co.: D. ordii. Duchesne 
Co.: D. ordii. Emery Co.: D. ordii. Garfield Co.: 
Microtus longicaudus. Grand Co.: Dipodomys sp. Juab 
Co.: D. microps, D. ordii, P. maniculatus. Kane Co.: 
D. ordii, Perognathus longimendyris. Sim Juan Co.: D. 
ordii. Sanpete Co.: D. ordii. Sevier Co.: D. ordii. Utali 
Co.: D. microps, D. ordii, N. lepida, Rattus norvegicus. 
Washington Co.: Citellus vuriegatus, Dipodomys mer- 
riami, D. microps, D. ordii, Perognathus parvus, Pero. 
my.<icus eremicus, R. megalotis. WajTie Co.: D. ordii, P. 
maniculatits. 

Seasonal occurrence. Totals of 96 males, 455 
females and 53 deiitonymphs were taken. Fe- 
males were collected every month e.xcept No- 
vember. mostly in April, May and June; males 
from February through October except in Sep- 
tember, mostly in April and May; dentonymplis 
from March through July and in October, most- 
ly in April and May. Gravid females were found, 
each with one egg, from February through 
August and in December, mainly in April and 
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May. Eacli ot two females in April contained a 
larva. 

Comments. Mites of //. mcomptus are dis- 
tributed ov'er the state, although apparently they 
are more eommo!i in the southern j^art in the 
Upper Colorado River Biisin. Thev are known 
from 16 counties. 

This mite apparentlv prefers kangaroo rats 
as its hosts, especially D. onlii. On this host 
the mite population index was seven as com- 
pared to tliree or less for other hosts. 

In 25 of 101 collections, f/. lucomptus was 
the only mite on its host. In 26 collections it 
was associated w ith Uiicmolaelups g/a.sgoie/, and 
in 40 collections with lUrstiomjssus triacanthus. 
The frecpient occurrence of H. iucomptus witli 
H. triacauthus was significantly more common 
than between other mite species. It is unusual 
that tw-^o species of the same genus commonly 
occur on the same host with such a frequcncv. 

Hi rstionyssus- bacoti 

Tliis species w^as listed by Elzinga (1960) 
from Dipodomijs microps from Utah County 
and by Ho (1962) from D. microps and Pero- 
mij.sciis maniculatus from Tooele Co. No such 
species can be found listed in the literature. Per- 
haps their designations w^ere meant to be 
Oniithomjssus bacoti. 

Hirstiotujs.^us caiuifcx (Koch), 1839 

Distribution. ? localities from hals, Clethriono- 
mijs sp., Mas sp„ Pcwmyscus maniculatus, Rattus sp., 
Sorex sp.. and others ( Sfrandtni;mn and Wharton, 1958). 
NEV’^ADA: Peromyscus crinitus (Allred and Coates, 

1964a). OREGON: Ftouse mouse; UTAH: Tooele 

Co.: P. maniculatus (Keegiin, 1953). ? locality; Citellus 
armatus (Jenkins, 1965). 

Other Utah records. None. 

Comments. \\'e believe that the Utah recortls 
of //. carnifex are misidentifications, and doubt 


that this species occurs in Utah, probably not 
ev'en in the United States, 


/ / irst tmi ijssus ^eomi/dis 
(Keegan), 1946 

Distribution. COLORADO: Geomys bursarius, 

Thomomys talpoUles, Tbomomys umhrinus (Miller and 
Ward, 1960). KANSAS: C. bursarius (Keegan, 1946). 
UTAH: Tooele Co.: Neotojna lepida (Allred and Ros- 
coe, 1957). 

Other Utah records. None. 

Comments. W^e believe the above records 
for Utah are misidentifications, and doubt that 
this species has been taken in Utah. 


// irstionijssus obsolctiis 
Jameson, 1950 

Distribution. CALIFORNIA: Clethrionomys cali- 
fornicus, Neurotrichus gibbsii, Peromyscus maniculatus, 
Sorex trowbridgii (Jameson, 1950a). OREGON: F. 
maniculatus (Hansen, 1964). UTAH: Piute Co.: P. 
maniculatus (Allred, 1957a). 

Other Utah records. None. 

Comments. We believe the above records 
for Utah are misidentifications, and doubt that 
this species has been taken in Utah. 


I chorom/ssiis robust i pcs 
(Evving), 192.5 

Figs. 40. 83, 143. 171, 248, 300. 362, 412, 

418, 536, 537, 572 

Chiroptomjssus robustipcs of authors. 

Distribution. ARIZONA: Bats (Bradshaw and 
Ross, 1961), ? locality from bats (Strandtmann and 
Wharton, 1958). 

Utah records. Washington Co.; Tadarida mexi- 
cana. 

Seasonal occurrence. Three males and 16 
females were taken in February. 


KEY ro SPECIES OF FEMALE Dcrmumj.ssus 

1. Two dorsal plates, po.sterior one .small (Fig, 28) sanguineus, page 32 

One dorsal plate (Fig. 27) 

2. Dorsal plate rounded posteriorly, widest near middle (Fig. 27) 

bccki, page 32 

Dorsal plate truncate posteriorly, widest near anterior end (Fig, 29) 

gallinac, page 32 
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Dermanijssua san^tiincus ilirst, 1913 
Vigs. 28, 144, 250, 301 

Allodcrmanijssus .sanguine ii.s of ;i u t li o r s 
(Krantz, 1959). 

Distribution. ARIZONA, CONNECTICUT, ILL- 
INOIS, INDIANA, MARYLAND, MASSACHUSETTS, 
NEW YORK. PENNSYLVANIA: domestic mice and 
rats (Pratt ;ind Good, 1954). UTAH: Salt Lake Co.: 
Rattus norvegicus (Pratt, Lane and Harmston. 1949). 
Wa.shington Co.; Peromijscus eremicus (Allred, 1957c). 
WASHLNGTON, D.C.; > host (Pratt, Lane and Hiirm- 
ston, 1949). 

Other Utah records. None, 

Derma fuj.ssus hecki Allred, 1957 

Figs. 27, 67, 84, 93, 101, 149, 174, 251, 308, 342, 

345, 367, 389. 582 

Distribution. NEVADA: Neoioma Icpida, Pero- 
mijscus crinitus (Allred and Coates. 1964a. 1964b). 
UTAH: Bo.x Elder Co.: Peromijscus mauicuUitus; Mil- 
lard Co.; P. crinitus; San Juan Co.: Peromijscus hoijlii, 
P. crinitus, P. numiculotus; Wa.shington Co.: P. crinitus, 
Peromijscus eremicus, P. maniculatus; Wayne Co.: P. 
crinitus (Allred, 1957c). 

Other Utah records. Emery Co.: P. crinitus. 

Garfield Co.: P. crinitus, P. manicuhitus. Grand Co.: 
N. Icpida. Juab Co.: N. lepido. Kane Co.: N. Icpida, P. 
crinitus, P. maniculatus, Peromijscus truei. San Juan 
Co.: Eutamias quadrivittatus, Neotoma albigula, N. 

lepida, P. truei. Sanpete Co.: Marmota flaviventris. 
Washington Co.: Lepus californicus, N. lepida. Wayne 
Co.: P. maniculatus, P. truei. 

Seasonal occurrence. Eleven males, 14 fe- 
males, 28 protonym])hs and 29 deutonyinphs 
were collected in February, May tlirough Sej?- 
tember, and in December. Males were found in 
May, August and Se|)tember; females from May 
tlirough September and in December; proto- 
nymphs in February and from May through 
September; and deutonymplis in May, June, 
July, August and December. 


Comments. .Mites of D. hecki are most com- 
mon in tlie southern part of Utali in tlie Upper 
Colorado Ri\ er Basin. I'ltey are know n from 11 
counties. 

Tins species a]i])arently prefers wood rats 
{Xeotoma sp]). ) and white-footed mice {Pero- 
mi/.scu.s s]ip, ) 

In 16 of 34 collections, D. l)ceki was the only 
mite on its host. 

The mites re])oited by Keegan (1953), 
Woodburi^ (1956b), and Allred and Roscoe 
(1957) as Dennamj.ssu.s sp. from A", lepida and 
F. crinitus likely are D. hecki. 


Dermanijssus gallinae 
(DeGeer), 1778 
Fig.s. 29. 145, 247, 302 

Distribution. UTAH; Tooele Co,: Neotoma 

lepida, Onijchomijs leucogastcr, Peromijscus crinitus ( Ho. 
1962). Utcih Co.; O. Icucogcustcr (Elzinga, 1960). 

Other Utah records. None. 

Comments. Mites of tins sjiecies are usual 
parasites of birds, although mammals occasional- 
ly are attacked. 

Steatomjss i is a ntrozo i 
Radovskw and Fumian, 1963 
Figs. 32. 35, 150, 253, 312, 421. 578 

Distribution. ALABAMA, ARIZONA, CALI- 
FORNIA. GEORGI.V ILLINOIS, NEW YORK, OKLA- 
HOMA, OREGON, SOUTH CAROLINA, TEXAS; 
Various bats ( Radovsky and Furman. 1963). 

Utah records. San Juan Co. :Cort/nvrhinus rafin- 
csipic. 

Seasonal occurrence. Five females, each of 
three with an egg, were taken in May. 


1 . 


KEY TO SPECIES OF FEM.\LE OruithoUl/SSUS 

With two dorsal plates (Fig. 37) aridus, page 33 

W3th one dorsal plate (Fig. 54) . 


2. Sternal plate with three ])airs of setae (Fig. 254) 
Sternal plate with two ])airs of setae (Fig. 257) 


haeoti, j)agc 33 
sijh iannn, page 33 


KEY TO SPECIES OF MALE Ornithonf/ssus 

1. Dorsal plate narrow, cosers less than half of dorsal surface of body (Fig. 86) 

haeoti. page 33 


Dorsal plate covers half or more of dorsal surface of body 
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2. Dorsal plate abruptly invaginatecl near posterior tip sijhiarum 

Dorsal plate e\enly tapered jDOsteriorly from about midpoint (Fig. S5) 

aridus 


Orn ith ony.s.sus aridity 
Furman and Radovsky, 1963 
Figs. 37, 85, 94, 152, 256, 314, 369, 401, 427, 539, 581 

Distribution. CALIFORNIA. NEVADA: Am- 

mospermophilus Icucurus; UTAH; Washington Co.: A. 
leucurtis (Fiimiim and Radovsky, 1963). 

Other Utah records. None. 

Ornithonyssus hucoti (Hirst), 1913 

Figs. 54, 86. 95, 146, 176, 254, 303, 346. 372, 587 

Distribution. Southeastern United States: Do- 
mestic rats (Pratt and Good, 19.54). ALABAMA: 
Didelphis sp., Peromtjscus nuttallii, Rattus norvegictts, 
Sigmodon sp. (Hays and Guyton, 1958). MARYLAND: 
Micwtus pcnnsylvanicus, Peromtjscus leucopus (Drum- 
mond, 1957). OKLAHOMA: Peromtjscus spp. (Ellis, 
1960). TEXAS: Didelphis .sp., Liomtjs .sp., Neotoma 
floridana, Mus musculus, Neotoma micropus, R. nor- 
vcgicus, Sigmodon .sp. (Randolph ;md Eads, 1946; 
Eads, Menzies and Miles, 1952; Eads, Trevino and 
Campos, 1965). UTAH: Beaver Co.: Peromtjscus 

manicuhtus; Carbon Co.: P. numiculatus; Daggett Co.: 
Peromtjscus crinitus; Duchesne Co.: P. numiculatus, 
Peromtjscus truei; Emery Co.: P. maniculatus; Garfield 
Co.: P. tnaniculatus; Iron Co.: Peromyscus eremictis 
(Allred, 1957c). Juab Co.: Neotoma lepida, P. manicu- 
latus (Allred. 1957c; Howell, Allred and B«k, 19,57). 
Kane Co.: P. maniculatus, P. truei; Millard Co.: P. 
maniculatus; S:m Juan Co.: Peromtjscus hotjlii, P. 

maniculatus; Sanpete Co.: P. maniculatus (Allred, 

1957c), Tcwele Co.: Citellus townsendii (Ho, 1962); 
Eutamias minimus (Woodbury, 1956b); N. lepida (All- 
red and Roscoe, 1957); P. crinitus, P. maniculatus, P. 
truei (Woodbury, 1956b). Uintah Co..: P. maniculatus 
(Allred, 1957c); Utah Co.: C. townsendii, P. manicu- 
latus (Elzinga, 1960); P. truei (Allred, 1957c); R- 
norvegicus (Myklebust, 1951). Washington Co.: P. 

eremicus, P. maniculatus (Allred, 1957c). 

Other Utah records. Beaver Co.: Perognathus 

sp. Daggett Co.: P. maniculatus. Duchesne Co.: E. 
minimus. Garfield Co.: P. truei. Juah Co.: Perognathus 
j)arvus, P. truei. Kane Co.: P. parvus. San Juan Co.: 
Dipodomtjs ordii, P. crinitus, P. truei. 

Seasonal occurrence. Seventeen males, 56 
females and 115 prolon\Tnphs were taken. Male.s 
were found in March, June and August; females 


in May, June, August, September and November; 
protonymphs from Febriuu-y through Nov^ember, 
e.vce|3t in April and October. 

Comments. Mites of O. hacoti are distri- 
buted o\x*r the state, altliough apparently thev 
are more c'ommon in the southern parts in the 
L'^pper Colorado River Basin. They are known 
from 15 counties. 

This species aj^parcntly prefers P. truei as its 
host. Its frecjuency of occurrence was greatest on 
P. truei and R. uorveoiens. Population indices 
were three to four for Peromyscus spp., seven 
for Rattus, and one for other hosts. 

In 24 of 56 collections. O. hacoti was the only^ 
mite on its liost. 


Ornithomjssus sylvian un 
(Canestriiii and Fanzago), 1877 
Figs. 30, 31. 151, 257, 259, 304, 311, 386. 415, 577, 583 

Some variations were noted in the Utah .series. 
The Utah specimens have a small pair of 
penultimate setae on the dorsal plate contrary to 
Furman’s and Radovsky’s (1963) diagnosis of 
the genus. The third pair of sternal setae are 
off the plate more frequently than on. They viiry 
in position from the edge of the plate to a con- 
siderable distance from it. 

Distribution. ? locality, mostly birds; Eutamias 
sp., Mus sp. ( Stnmcltmann and Wharton, 1958). 
MARYLAND: Mas musculus (Drummond, 1957). 

TEXAS; Eptesicus fuscus, Myotis velifer (George ;md 
Strandtmann, 1960). 

Utah records. Beaver Co.: Marmot a flavivcntris. 
I Yah Co.: Sylvilagus nuttallii. 

Seasonal occurrence. One female was taken 
in .April and five in June. 

Comments. Principally a parasite of birds, 
O. sylviarum infrecjuently attacks other animals 
in its envdrons. 


Lai;lactid.\k Bcrlese, 1892 

Most mites of this familv are parasitic on Ix^th invertebratcAs and vertebrates. They arc^ world- 
wide in distribution, and are commonlv found on mammals. 
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KLY TO GENERA r)F FEMALE LAEL VPJ IDAE 

1. Femur II with large thumlvlike spur (Fig. 511) Ajidrolackijis 

Femur II laeks spur '2 

2. Genitoventral plate witl\ more than one pair of setae (Fig. 309) 

Liu la ps. page 35 

Genitoventral plate with only usual pair of setae (Fig. 313) 3 

3. Body cireular; legs I and II subequal; setae of sternal plate and coxae thick, al- 

most spine-like (Fig. 271) Euhraclujlaela])s, page 37 

Body oval; leg I distinctly longer and thinner tlian II; setae of sternal plate and 

coxa moderately slender (Fig. 280) . . 4 

4. Sternal plate about as long as wide, distance between first and third setae about 

same as between third pair (Fig. 277) Hijpoasf)is, page 39 

Sternal plate wider than long, distance between first and third setae about half as 
great as between third pair (Fig. 280) Haeniolaelap.s, page 39 


KEY TO GENERA OK MALE LAELAPTIDAE 


1. Dorsal setae exjxinded distally, blade-like (Fig. 424) Hijpoaspis, page 39 

Dorsal .setae normal 2 

2. Femur II with large spur (Fig. 541) Amlrolaelaps 

Femur II lacks spur 3 

3. Leg 1 more slender and much longer than leg II Haemohielaps, page 39 

Legs I and II subequal 4 


4. Setae of holoventral plate thiek, hea\y, almost spine-like (Fig. 368) 

Laclops, 

Setae of holo\entral plate of normal dimensions (Fig. 36.5) 

EubrachyJaelcips, page .37 

Till (1963) considers IJaemolaelaps as i\ synonym of Androlaelops. However, for the present 
we reeognize these as separate genera. 

Androlaelaps Iciicnhis Fads, 1951 
Figs. 1,58, 200. 305, 541, .585 

Hijpoaspis lecindus of some authors. 

Mites collected in this study vary slightly in 
size and morphology from the description of the 
ty])e. In the Utah specimens there are one large 
and three or four small pairs of metapodal plates 
on the female. The peritreme ends at the anterior 
fourth of coxa 1. 

Distribution, NEVADA; Onijchomijf, torrkhis, 

Perognathus formosus, Pciogtuithus longimcmhri^, Pcro- 
mtjKCus .sp. (Allred, 1962. 1963; Allred and Coates, 


1964a). TEXAS: O. leucogmtcr, Perognathus hispulus, 
Sigmodon hispulus ( Ead.s, 1951). UTAH: Bo.\ Elder 
Co.: Pcromtjscus maniculatus (Allred. 1958). Tooele 
Co.: O. Icucoguster, Perognathus parvus, Pcromtjscus 
crinitus, P. maniculatus ( Keegiin, 1953). ? IcK'ality: 
Citclhis lateralis ( Jenkins, 1965). 

Other Utah records. Beiiver Co.: Dipodomys 

sp., P. crinitus. Box Elder Co.: P. parvus. Daggett Co.; 
Dipodomys ordii. Emer)' Co,; P. maniculatus. Iron Co.: 
D. ordii. Juab Co.: P. fotmosus, P. parvus. Kane Co.: 
P. fonno.stis. San Juan Co.: O. Icucogaster, Perognathus 
apache. Sanpete Co.: Citellus armatus. Uintah Co.: 
Citellus lateralis. Washington Co.: Onyehomys .sp., P. 
parvus. 
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Seasonal occurrence. The 47 females were 
taken from April through October. Greatest 
numbers were found in July and SejDtember. 

Comments. Mites of A. Icviculus apparently 
are more common in the southern part of Utah. 
Tliey are known from 12 counties. 

This mite apparently is more c'ommonly as- 
sociated with grasshopper mice (Onychomijs 
spp. ) and pocket mice {Perognathim spp.) than 
with other rodents. 


In nine of 19 collections, A. levicultis was the 
only mite on its host. 

It is unusual that tliis species has not been 
recorded from a wider geographic area. F'urman 
( 1954b ) indicated that this and four other 
sjiccies have been taken in the Nearctic and Neo- 
tropical realms on rodents of the families Mur- 
idae, Cricetidae and Heteromyidae. Woodbiuy's 
(1956b) record of Amlrolaelaps sp. from O. 
leucogaster in Tooele County likely is A. levi- 
culus. 


KKY m SPECIES OK FEMALE LacICiJlS 

1. Posterior border of sternal j^late invaginated to level at least mithvay between 

first and second pairs of sternal setae (Fig. 265) kochi 

Posterior border of sternal plate almost straight, ne\'er invaginated beyond third 
pair of sternal setae (Fig. 26.3) 

2. Adanal setae reaching almost to or beyond base of postanal seta (Fig. 1.59) 


Adanal setae very short, tips far from base of postanal st'ta (Fig. 153) 

imiltispino.sii.s 


3. Genitoventral plate with slit-like invagination at le\'el of usual pair of genito- 
ventral setae, expanding abruptly immediately posterior to setae (Fig. 307) 
incilis, page 36 

Genitoventral plate not as above (Fig. 315) nntiaUi, page .37 


LaeUtps kochi Oudemans, 19.36 
Figs. 55, 72, 96, 1.54, 172, 178, 189, 265, 

309, 340. 347, 370, 531, 580 

Distribution. ALABAMA: PiUjmijs .sp. (Hays 

and Guyton, 1958). CALIFORNIA; Microtua sp. 
(Jameson and Brennim, 1957). DELAWARE: Micro- 
tus pcnnsylvanicus (Florschutz and Darsie, 1960). 
ILLINOIS: Microtus coragmter (Tipton, 1960). MARY- 
LAND: Blarina hrevicauda, M. penmylvanicus, Pero- 
myscus leucopus, Pitymys pinetorum (Drummond, 
1957). NEW Y'ORK: Microtus chrotorrhinus; PENN- 
SYLVANIA: Microtus sp.; UTAH: Utah Co.: Microtus 
montunus (Tipton, 1960). 

Other Uttih records. Beaver Co.: M. montanus. 
Carbon Co.: Microtus hngicaudus. Daggett Co.; A/. 
hngicaudus. Iron Co.: Eutamias minimus. Kane Co.: 
Dipodomys ordii. Rich Co.: Microtus sp. San Juan Co.: 
M. longicaudus. Sanpete Co.: Microtus sp. Sevier Co.: 
D. ordii. Summit Co.: Phenacomys intermedins. Utidi 
Co.: Eutamias quadrivittatus, M. pcnnsiyhanicus. 

Seasonal occurrence. Totals of 34 males, 61 
females, tliree protonvTnphs and 13 deutonjTiiph.s 
were taken. Males were found from March 
tlirough June and in August and October, most- 
ly in May and June; females from March tlirough 


December e.xcept September, mainly in May and 
June; protonymphs in March, April and June; 
and deutonymphs in May, June and October. 
Each of two females in March, four in May, one 
in July and one in Augu.st contained a larva. 

Comments. Mites of L. kochi are distributed 
over the state in 11 counties. 

The preferred hosts of mites of this species 
apparently are voles {Microtus spp.) 

In two of 2.5 collections, L. kochi was the 
only mite on its host. In fom" collections it was 
associated with another sjiecies of Lockips. 

Laelaj)s multi.sjdnosus Banks, 1909 
Figs. 56, 175, 180, 263, 310, 343, 348, 368, 532, 588 

Distribution. ALABAMA: Ondatra sp. (Hays 

and Cuyton, 1958; Tipton, 1960). NEBRASKA: 
OndaUa [sic.] zihcthicus (Rapp, 1962). NEW YORK: 
Ondatra zihethica; TEXAS: Ondatra sp. (Tipton, 

1960). UTAH: Salt Lake Co.; Pcromyscus manicidatus 
(Allred. 1957d); Utiih Co.: O. zihethica (Tipton, 1960). 

Other Utah records. Summit Co.: O. zihethica. 
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Seasonal occurrence. Totals of 59 males, 2 IS 
females, 29 proton^onphs and 44 deutonymphs 
were taken. Males were taken in JanuarN', Feh- 
ruar)% October and December; females the same 
months; protonymples in February and Decem- 
ber; and deutonymphs in January, Februar)' and 
December. Each of IS females in January, seven 
in February and si.\ in December contamed an 
egg. Each of 25 in January and three in Feb- 
ruary contained a lar\ a. The developing deuto- 
nymphal integument is visible in six proto- 
nymphs in February, and the adult integument 
in eight deutonymphs in January and Februarv. 

Comments. Mites of tins species likely are 
found wherever their preferred host, the musk- 
rat (O. zihcthica) occurs. They are known in 
Utah from only two counties. 

In all eight collections this mite was the only 
species found on its host. 

Laclaps incUis\ new species 
Figs. 61, 155, 266, 307. 533, 579 

Utah records. Beaver Co.: Microtus montanufi, 
Delano Ranger Station, five females, June, 1957; 
Peromyscus maniculatus, same IcKiility and date, five 
females. Carbon Co.: Miaotus longicaudus, three miles 
south of Scofield, one female, July, 1960. Emery Co.: 
Microtm sp., she miles north of Huntington, one female, 
July, 1959. Rich Co.: Microtus sp., Laketown, nine fe- 
males, August, 1952. Utah Co.: Eutamias quadrivittatus, 
Provo, one femade, October, 1956. 

Comments. In one of nine collections, L. 
incilis was the only mite on its host. In five col- 
lections it was associated wdth Laclaps kochi. 

Type data. Holotype female, B.Y.U. collec- 
tion no. 4777, Taken from Eutamias iptadrivit- 
tatus. Rock Canyon, Utah Co., Utah, 19 October 
1956, by R. Kent Utley. In the acarologv collec- 
tion of the Department of Zoology and Ento- 
mology, Brigham Young University, Provo, Utah. 
The trivial name iucilis is Latin for “cut in,” 
which refers to the slit-like invaginations of the 
genitoventral plate. 

Female 

Gnathosoma. Greatest width at base, 105; 
length to base of palpal trochanter, 95. All setae 
nude. Three pairs of ventral setae on base of 
gnathosoma; anteroexternal pair shortest, 20 
long; anteromedial pair longest, 50 long; pos- 
terior pair 27 long, Mo\’eable digit of clielicera 
30 long from base to tip, with two teeth and 
terminal hooked tip; fi.xed digit slightly shorter 
than moveable one, with one tooth and slightly 
hooked tip, and modified seta. 


Idiosoma. 699 long, 545 wide. 

Legs. Length from distal edge of coxa to 
base of pretarsus: I, 300; II, 285; III, 270; IV, 
4G0. Width of genua: I, 57; ’ll, 62; III, .50, IV, 
42. Elongate' setae* of femora I and II e)f moder- 
ate length, a])j^re)ximatcly 63 le)ng. Coxa I has 
inne*r, distal blunt spine .38 le>ng, and inner 
pre)ximal seta 48 long. Coxa II has inner blunt 
spine 43 long. Coxa III has inner blunt .spine 33 
long. Coxa 1\'^ h;is smaller, more pointed spine 
28 long. 

Dorsal plate. Elliptical; co\’ers most e>f 
idiosoma e.xcept small part of lateral and pos- 
te*rior parts; 616 long and 431 wide. Has 37 pairs 
of se*tae, those anteromedially smaller than ones 
laterally and posteriorly: setae at le\e*l of sternal 
plate, 32 long; at posterior level of genito\ entral 
plate, .55 to 60 long; inediopenultimate pair 42 
long; terminal pair 113 long. 

Sternal plate. Length 102; width 167; ratio 
1:1.7 (width measured betweem outer edge of 
third sternal setae); anterior border slightly con- 
vex; posterior border with abrupt invagination 
to level of tliird pair of setae. Has thn>e pairs 
of subeejual .setae: anterior pair 93 long, reach 
almost to posterior border of plate; medial and 
posterior pairs 98 long; distance* between an- 
terie)r pair, 75; between median pair, 145; be- 
tween posterior pair, I. 55. Has two jiairs of sht- 
like pores: anterior pair immediately l>ehind first 
])air of .setae, slightly angled, with outer end 
situated more anteriorly; posterior pair midway 
between seeond and thud setae, almost parallel 
with transverse axis of plate. 

Genitoventral plate. M4dth at j)oint slightly 
behind usual genitoventral .setae, 224; length 
from anterior edge of usual genito\ entral setae to 
jiosterior border, 147. Edges of plate at le\ el of 
usual genitoventral setae witli narrow invagina- 
tion winch is present in some specimens only as 
distinct suture. Has lusual pair of setae situated 
at Ie\'el opposite posterior border of coxae IV, 
and tliree pairs of accessory setae along latero- 
posterior border of plate. Usual genito\entraI 
setae 98 long, hardh' reaching to bases of middle 
pair of accessory setae. Distance between u.sual 
genitoventral .setae, 115; between third jiair of 
aceessorv s(*tae, 60. Length of accessory setae, 
100 . 

Anal jjlate. Anterior and lateral edges slight- 
ly convex with e\'enly^ tapering sides except for 
point opposite anus which is slightly indented; 
length 12.5; width 107. Adanal .setae 60 long, 
situated opposite posterior border of anus; post- 
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anal seta 1(K) long, almost twice as thick as 
aclanal setae. 

Unsclerotizecl part of venter. Has 19 pairs 
of setae including those on j^osterior border; 
those nearest genito\'eiitral plate almost peg-like, 
57 long; those more posteriorly longer and more 
slend(*r; tenninal pair longest, 125 long. 

Peritreme. Slightly sinuous with abrupt 
curve at level of coxa II; e.xtends to posterior 
edge of coxa I. 

Comments. Laelaps incili.s is similar in most 
respects to the alaskensh\ cleihrionomijOis and 
Icmmi complex. It may be separated from ahs- 
kctisLs on the basis of its 37 ]?airs of dorsal plate 
.setae, the greater number of setae on the un- 
sclerotized jx>rtion of the venter, the longer anal 
plate, and the placement of the adanal setae. It 
differs from clethrionomijdis in the shape of the 


peritreme, its larger anal plate, and the longer 
adanal setae. It can lx‘ distinguished from lemmi 
on the basis of its smaller size, fewer number of 
dorsal plate setae, greater number of ventral 
setae, placement and length of the adanal setae, 
and lengths of postanal seta and peritreme. 

Lachps nnttaWi Hirst, 1916 
Fig.s. 90, 153, 159, 268, 315 

Distribution. Southea.stem United States from 
domestic rats (Pratt and Good, 1954), ALABAMA: 
Riittus norvegicus, Ruttus rattus ( Havs and Gu)i:on. 
19,58). GEORGIA: ? host; TEXAS'; Rat (Tipton, 
1960). UTAH: Duchesne Co.: Pcromtjscus rnaniculatus 
(AUred, 1957d). 

Other Utah records. None. 

Comments. Lack of additional records sug- 
gests some doubt as to the validity of the above 
records from Utah. 


KEY TO SPECIES OF FEMALE EubrachiflacUips 

1. Sternal plate twice as wide as long; first sternal setae not reaching posterior bor- 

der of plate (Fig. 269) crowd 

Sternal plate three or more times as wide as long; first sternal setae reaching al- 
most to or beyond posterior border of plate (Fig. 271) 2 

2. Postanal seta barely extending beyond apex of cribum; anterior edge of anal plate 

with two distinct humps (Fig. 160) hoUistcri, page 38 

Postanal seta extending for half or more of its length beyond ape.i of cribum; 

anterior edge of anal plate almost evenly convex (Fig. 163) 3 

3. Unsclerotized portion of \ enter posterior to genitoventral plate with nine pairs of 

setae arranged in 4:4:1 secjuence (Fig. i98); posterior border of sternal plate 
invaginated to level about midway between second and third sternal setae 
(Fig. 272) circularis, page 38 

Unsclerotized portion of venter posterior to genitoventral plate with seven pairs 
of setae arranged in 3:4 secpienee (Fig. 196); posterior border of sternal 
plate invaginated almost to level of second sternal setae (Fig. 275) 
dchilis, page 38 


E u hr a ch tjUich ps era wri 
Jameson, 1947 

Fig.s. 62. 157, 195. 269, 306, 584 

According to Funnan (1955), there Ls con- 
siderable variation in the anal and sternal plates, 
and the anal and dorsal setae. 

Distribution. COLORADO: Onychonujs U’uco- 

gaster (Furmiui, 1955). KANSAS: O, leucoguster 

(Jame^son, 1947). OREGON: Microtm montanus 

(Hiuisen, 1964), TEXAS: Dipodomtj.^ spcctahilis, O. 
leticogaster (Eads, Menzies and Miles, 1952). UTAH; 


San Juan Co.: O. (cucoga.ster (Furman. 1955); Tooele 
Co.: O. leucogastcr (Keegan, 1953). 

Other Utah records. Grand Co.: O. leucogastcr, 
Pcrognathtis sp. 

Seasonal occurrence. Eight females of E. 
crowd were collected in May and August, and 
three females taken ira August were gravid. 

Comments. The grasshopper mouse, O. leu- 
cogasicr, ap]^arently is the preferred host of this 
mite. 
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Bhic.ham Vut'Nc; I’mnkhsha Sc:iknc:k Bulukiin 


EnhrucUiflacUips holliste ri 
(Pawing), 19i25 

Kig,s. 60. 160, 197- 271, 320, 586 

Distriburion. CALIFORNIA: Neotoma sp.. Pew- 
gjiathus californicus, Pcromysciis californictis, Peromyscus 
criniius, Peromyscus wauiculutus, Thomomys bottae 
(Furman, 1955; Slrandtmann and \Vharton, 1958). 
NEVADA; P. crinitus (Allred and Goates. 1964a). 
UTAH; Beaver Co.: P. crinitus, P. nwniculatus, Peromys- 
cus truei; Bo.\ Ellder Co.: P. crinitus, P. nuinicuUitus; 
Emery Co.: P. maniculaius; Juab Co.: P. truei; Kane 
Co.: P. criniius, P. manicuhitus (Allred, 1958). Tooele 
Co.: P. crinitus, P. manicuUitus (Woodbury, 1956b). 
Wa.shington Co.: Peromyscus eremicus (Allred, 1958). 

Other Utah records. Daggett Co.: P. manicula- 
tus. Duche.sne Co.: P. criniius, P. maniculotus. Juab Co.: 
Perognatbus parvus. Kane Co.: Neotoma lepida, P. par- 
vus. San Juan Co.: P. crinitus. Sanpete Co.: P. crinitus. 
Sevier Co.; P. maniculatus. 

Seasonal occurrence. The 15(S female E. 
holll^icri were collected from April tlirotigh 
August and in November and December. Great- 
est numbers were taken in June and Aiigtist. 
Si.\ females in June and seven in August each 
contained a larva. No males or immature stages 
were taken; they likely are ne.st dwellers. 

Comments. Mites of E. hoWsicri are equally 
distributed over Utah in the Great and Upper 
Colorado River ba.sins in 12 eounties. 

This species is closely associated with the 
canyon mouse, P. crinitus. Eighty-four percent of 
its collections were from Pcromtjsctis spp. — 42% 
from P. crinitus and 36^ from P. maniculatus. 

In 14 of its 21 collections, E. hollisteri was 
the only mite on its host. It was associated with 
Euhracht/laelaps circuUiris in one collection. 

E.ub ra cUiflaclaps ci rail a ris 
(Ewing), 19.33 

Fig.s. 63, 87, 89. 97, 105. 164, 165, 177. 198, 272, 

.322, 341, 349, 365, 530, 589 

Allred (19.54a, 1957f) discussed .some of tin' 
morphological variations of this species in Utah. 
Specimens of a northern distribution have a 
larger dorsal jplate, fewer dorsal setae and better 
developed metapodal plates than those from 
southern Utah. Variations between specimens of 
northern and southern distribution were dis- 
cussed by Furman (19.55) with reference to the 
sternal and anal plates, and anal setae. 

Distribution. ARIZONA. Peromyscus sp., CALt- 
FORNTA: Peromyscus hoylii (Jameson and Brennan, 
1957); Peromyscus californicus, Peromyscus maniculaius; 
COLORADO; Neotoma mexicana (Furman, 19.55). 
NEVADA: Peromyscus truei (Allred ;md Goates, 

1964a). UTAH; Beaver Co.: P. truei; Daggett Co.: 
P. maniculaius, P. truei; Davis Co.: P. maniculatus; 


Duchesne Co.: P. truei; Grimd Co.: P. hoylii (Allred, 
19.58). Juab Co.: Neotoma lepida (Howell, Allred imd 
Beck. 1957). Kane Co.; P. hoylii; Piute Co.: P. manicu- 
latus, P. truei; Salt Lake Co.: P. hoylii, P. maniculatus; 
San Juan Co.: P. hoylii, Peromyscus crinitus, P. truei 
(Allred, 19.58). Sevier Co.: P. truei (Ewing, 1933). 
Tooele Co.: P. truei (Keegan, 1953); P. manicuhitus 
(Allred, 1954a); N. lepida (Allred and Rosew, 1957). 
Utali Co.; P. hoylii, P. crinitus, P. maniculatus, P. truei; 
Washington Co.: Peromyscus eremicus, P. maniculatus 
(Allred, 1954a). 

Other Utah records. Duchesne Co.: P. manicu- 
latus. Emeiy' Co.: P. truei. Garfield Co.: P. maniculatus, 
P. truei. Juab Co.: Sijlvilagus auduhonii. Kane Co.: P. 
maniculaius, P. truei. San Juan Co.: P. maniculatus. Smi- 
pete Co.: P. crinitus. Tooele Co.: Perognathus parvus. 
Washington Co.: Lepus californicus, N. lepida, Pero- 
gnathus longimcmhris, P. crinitus. Wajme Co.: P. mani- 
culatus, P. truei. 

Seasonal occurrence. A total of 620 females 
w'as taken. Mites w'ere collected every month 
e.xcept September and December. Gravid fe- 
males vvx'rc found ev^erv'^ month e.\C'ej)t March, 
July, September and December. Apparently this 
species reproduces all year round, although the 
principal periods are June and AugiLSt. Males 
and immature stages vv^ere not taken. Tliese 
likely are nest dwellers as suggested by Allred 
(1957f). 

Comments. Mites of E. c'lrcuhiri.s are more 
common in southern than in northern Utah. 
Tliey w^ere found about etjually in the Upj:)er 
Colorado River and Great basins, and are known 
from IS counties. 

This species is most closely associated with 
the Pinv'on Mou.se (F. truei) which accounts for 
its more .southerlv" distribution. Its association 
with F. maniculatu.S! likely accounts for its north- 
erly e.xtension of range. Ninety-three percent of 
its collections vv^erc from P eromij.scns spp. — 48^ 
from F. truei and 33? from F. tnaniculain.s. 

In 32 of its 78 collections, E. circuUiris w'as 
the only mite found on its host. In three collec- 
tions it W'as found with Euhraclujlaeliips debilis. 

Eulmiclu/luelaps debilis 
Jameson, 1950 

Figs. 64, 163, 196. 275, 321, .590 

Furman (1955) pointed out intraspecific 
variation in the sternal and anal plates, second 
pair of sternal jiores, and anal and dorsal setae. 
Occasionally the anterior pair of sternal setae 
are not on the jilate. 

Distrihution. CALlFORNL\; Microtus longi- 
caudus, Peromyscus maniculatus (Keegan, 195.3; Fur- 
man. 1955). NEVADA: Peromyscus crinitus, Peromys. 
cus truei (Allred and Coates. 1964a). OREGON: P. 
maniculaius ( KeegiUi. 1953). UTAH; All counties 
e.xcept Box Elder, Cache. Davi.s, Kane. Morgan, Salt 
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Liike and Weber: P. Ttumicuhitus; Iron Co,: Peromyscm 
eremicus; Siin Juan Co.: P. criiiitas (Allred, 1958). 
Tooele Co.: P. crinitus (Keegiin, 1953); P. truei, Reith- 
rodoutomys megalotis (Woodbury, 1956b). Wa.shington 
Co.: P. eremicus; ? County: P. imei (Allred, 1958). 

Other Utah records. Garfield Co.: MicroUis 

longicaudus. San Juan Co.: Conjnorhxnus rafinesquii. 
Sanpete Co.: P. crinitus. 

Seasonal occurrence. Fiftv-two females of 
E. (Icbilis were collected from March through 
Augu.st and in November. Greatest numbers 
were found in June and July. One female in 
July and one in November c'ontained an egg and 
larva, respectively. Males and immature stages 


of this species likely are nest dwellers. 

Comments. Mites of E. (l(d)ilis are e(|ually 
distributed throughout northern and southern 
Utah in both the Great and Upper Colorado 
River basins. They are known from 22 counties. 

EighW-five percent of its collections were 
from Pcromtjscus spp., and 53% from P. manicti- 
latus. Its broad distribution o\er the state Ukcly 
is related to the extensive distribution and vari- 
ety of habitats of its preferred hosts. 

In 12 of its 21 collections E. dehilis was the 
only mite found on its host. In three eollectioms 
it was associated with Eiihrachtjlaelaps circularly. 


KEY TO SPECIES OF FEM ALE HtJpOdSpis 

Anterolateral corners of sternal plate not extended, or when extended, with only 
narrow projections ( Fig. 274 ) luhrica 

Anterolateral corners of st€*rnal plate broadly e.xtended ( Fig. 277 ) 

gurahemh 


hhjpoaspis luhrica Oudemans 
and Voigts, 1904 
Figs. 57, 166, 274, 317, 591 

Hijpoaspi.y muriuLs Strandtmann and Men- 
zies, of authors. 

Utah records. Duehe,sne Co.: Citellus Uiteralis, 
Peromyscus maniculatus Juab Co.: P. rnanicuhttus. San 
Juan Co.: Citellus spilosoma. Summit Co.: P. manicu- 
latus. Ut:\h Co.: P. manicuhitus, Rattus iiorvegicu.s, 

Thomornys bottae. 

Seasoniil occurrence. Twebe females were 
taken during Februarv, Mav, June, Augu.st and 
November. 

Comments. There is eonsiderable Nariation 
in the Utah .series, suggesting at least thrtT^ dif- 
ferent forms. Tliese likely represent only vari- 
ants of one species (Strandtmann, personal cor- 
respondence). 


llijpoa.spis gurahensis (Fox), 1946 
Fig.s. 58, 161, 277. 313, 424 

Distribution. ? locality: Rattus norvegicus, Rat- 
tus rattus (Thurman, Mulrcnnan and Bnmch, 1949). 
OKLAHOMA: Sigmodon hispidus (Elli.s, 1960). UTAH: 
Daggett Co.: Peromyscus maniculatus; Kane Co.: P. 
maniculatus (Allred, 1957d). Tooele Co,: P. maniculatus 
( W'oodbu ry , 1 956b ) . 

Other Utah records. tHah Co.: Ttiomomys tal- 
poides. 

Seasonal occurrence. Six females were taken 
in .Mav, June and November. 

Comments. Woodbury (19.56b) reported Hy- 
poaspis sp. from Omjehomys leucogastcr in 
Tooele Co., and Elzinga (19(i0) reported Htj- 
poa.ypls sp. from Utah Co., host not designated. 
It i.s not known whether these belong to H. 
gurabcnsls or //. luhrica. 


KEY TO SPECIES OF FEMALE Haemohichips 

1. (ienitoventral jilate broadly expanded, almost touching anal plate (Fig. 3hS) 

. casali.s, page 40 

CenitoNcntral plate nonnallv e.xpantled, distance between it and anal ]:>late at 
least as great as length of anus (Fig. 323) 

2. Anal plate about as broad as long, somewhat triangular in shape (Fig. 167) 

glasgowi, ])age 40 

Anal plate longer than broad, pear-shaped (Fig. 162) gcomtjs. page 41 
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Hacmolaclaps casalis 
(Berlese), 18S7 

Figs. 65, 103, 168, 278, 318, 333, 592 

HacmoIacUips niegaventralis of authors 
(Strandtmann and Wharton, 1958). 

Distribution. ARKANSAS, COLORADO. FLO- 
RIDA, GEORGIA, MONTANA, OHIO, PENNSYL- 
VANIA. SOUTH CAROLINA. VIRGINIA; Variety of 
birds and rodents ( Strmidtmann and Wharton, 1958). 
NEVADA: Neotoma Jepkhi (Allred and Goates, 1964b). 
OREGON: Microtus montanus, N. Icpida, Onychornijs 
leucogaster (Hansen, 1964). TEXAS: Rattus nor- 

vegicus (Eads, Menzies and Miles, 1952). UTAH: 
Daggett Co.: Peromyscus vuiniculatus; Emery Co.: P. 
maniculatm; Grand Co.; P. vianicuhius (Allred, 1958). 
Juab Co.: iV. lepida (Howell, Allred and Beck, 1957). 
Piute Co.: Peromyscus truci; San Juan Co.: P. motiicu- 
laius (Allred, 1958). Tooele Co.; N. lepida (Allred and 
Roscoe, 1957); P. maniculatus (Wo<^)dbury, 1956b). 
Uintah Co.: P. maniculatus; Utah Co.: P. maniculatus, 
P. truei (Allred, 1958). 

Other Utah records. Beaver Co.; Thomomys 
hottae. Carbon Co.: P. maniculatus, Spermophilus lat- 
eralis, Emery Co.; Peromyscus crinitus. Kane Co.; N. 
lepida, P. maniculatus. San Juan Co.: Peromyscus boylii, 
T. hottae. Tooele Co.: T. hottae. Utah Co.: Mus mus- 
culus, Rattus norvegicus, T. hottae, Thomomys talpoides. 
Washington Co.: Dipodomys merriami, N. lepida. 

Seasonal occurrence. Totals of 54 females 
and four deutonymphs were collectt'd from 
April through December except in .August. Fe- 
males were taken in each of the montlis, and 
nymphs only in May. Each of two females in 
May and tliree in October contained a larva, 
and one female in October contained an egg. 

Comments. Mites of this species are dis- 
tributed over the state in both the Great and 
Upper Colorado River basins in 13 counties. 

This species was taken from a variety of 
rodents, but was associated commonly with 
white-footed mice and gophers, Peromyscus 
hoylii and Thomomys umbriuus (= hottae). 

In nine of 22 collections H. casalis was the 
only mite on its host. It w'as associated with 
Haemolaelaps glasgowi in only four collections. 

Haemolaclaps glasgotci 
(Ewing), 1925 

Fig-s. 66, 75, 98, 104, 167, 173, 280, 323, 

344, 350, 371, 434, 593 

Furman (1966) indicated svnominy of 
Haemolaclaps fahrcnholzi Berlese, 1911 and H. 
glasgoici. How'ever, for tlie puq:)oses of this 
paper w^e prefer to retain the use of //. glasgowi. 

Distribution. A variety of hosts from many 
.states ( Strandtmimn, 1949; Pratt and Good, 1954; 
Strandtm;mn and Wharton, 1958). ALABAMA: Varieri 
of rodents (Hays and Guyton, 1958). NEBRASKA; 
Rlarina brcvicauda, Citellus trkleecmlincatus, Pedomys 


orchrogastcr, Peromyscus leucopus, Peromyscus mani- 
culatus (Rapp, 1962). NEVADA: Dipodomys mer- 
rktmi, Dipodomys microps, Onychomys torridus, Pero- 
gnathus spp., P. maniculatus, Peromyscus truei, Thomo- 
mys umhrinus (Allred, 1962, 1963; Goates, 1963; Allred 
and Goates. 1964a). OKLAHOMA: Perognathus 

Impidus, Pitymys ,sp., Sigmodon sp. (Ellis, 1960). 
OREGON; Variety of rodents (Hansen, 1964). TEXAS: 
Variety of rodents (EacLs, Menzies and Miles, 1952). 
UTAH: All counties e.vcept Juab and Millard: P. 

maniculatus; Duchesne Co.: P. truei (Allred, 1958). 
Juab Co.: Neotoma lepida (Howell, Allred and Beck, 
1957). Salt Lake Co.: Petomyscus hoylii (Allred, 1958). 
Summit Co.: Marmota flaviventris (Allred, 1961). 

Tooele Co.: Citellus leucurus, D. microps, Difwdomys 
ordii, Eutamias minimus, N. lepida (Ho. 1962); Ony- 
chomys leucogaster (Keegan. 1953); Perognathus parvus 
(Ho, 1962); Peromyscus crinitus, P. maniculatus, Reith- 
rodontomys megalotis ( Keeg;m, 1953); N. lepida, P. 
parvus, P. truci (Woodbury, 19^b), Utah Co.; Citellus 
leucurus (Elzinga, I960); D. microps, D. ordii (Ho, 
1962); Rattus norvegicus (Myklebust, 1951); P. hoylii 
(Allred, 1958); P. maniculatus (Ho, 1962); P. trtiei 
(Allred. 1958); R. megalotis (Elzinga and Rees, 1964); 
Vulpes macrotis (Ho, 1962). Washington Co.: P. crini- 
tus, Peromyscus eremicus (Allred, 1958). ? locality: 
Citellus armatus, Citellus lateralis, Citellus variegatus 
(Jenkin.s. 1965). 

Other Utah records. Bea\er Co.: C. lateralis, C. 
leucurus, D. ordii. Bo.\ Elder Co,; D. ordii, E. mitiirnus, 
Lepus californicus, Microtus longicaudus, P. f>arvus, O. 
leucogaster. Cache Co.: C. armatus, Microtus sp. Carbon 
Co.: C. armatus, C. lateralis, E. minimus, Eutamias 
(piadrivittatus, M. longicaudus, P. fMirvus, Zapus prin- 
ceps. Daggett Co.: C. lateralis, Citellus richardsoni, D. 
ordii, Microtus sp. Duche.sne Co.: C. lateralis, C. leu- 
curus, C. tridccemlineatus, Cynomys leucurus, D. ordii, 
E. minimus, M. flaviventris, P. parvus, Ochotona prin- 
ceps. Emery Co.; C. variegatus, P. crinitus, P. truei. 
Garfield Co.: M. longicaudus, Perognathus formosus, P. 
parvus. Grand Co.: Citellus leucurus, C. variegatus, 
Ccomys leucurus, D. ordii, Perognathus sp., O. leucogas- 
ter, Thomomys hottae. Iron Co,: Citellus toivnseTulii, D. 
ordii, P. eremicus. luah Co.; C. variegatus, D. microps, 
D. ordii, P. parvus, P. maniculatus, R. megalotis, Stjlvila- 
gus auduhoni, T. hottae. Kane Co.; C. lateralis, C. varie- 
gatus, D. ordii, N. lepida, P. formosus, Perognathus 
longimemhris, P. parvus, O. leucoga.stcr, P. truci. Piute 
Co.; C. variegatus, N. lepida. Rich Co.: Microtus sp.. 
Salt Lake Co.: C. armatus, Microtus montanus. San 
Juan Co.: Citellus leucurus, D. ordii, E. minimus, M. 
longicaudus, Perognathus sp., O. Icucoga.sier, P. boylii, 
P. truci. Sanpete Co.: C. armatus, C. lateralis, C. varie- 
gatus. Sevier Co.: D. ordii, Microtus sp.. P. parvus. 
Summit Co.; C. armatus, C. lateralis. Uintah Co.: Citcl- 
lus leucurus, Cynomys sp., C. tridccemlineatus, D. ordii, 
Utah Co.: C, armatus, C. lateralis, C. variegatus, M. 
longicaudus, M. montanus, Microtus j)eniisylvanicus, 
Mus muscidus, Neotoma cinerca, P. parvus, Tamiasciurus 
hudsonicus, Thomomys talpoides. Wasatch Co.: C. ar- 
matus, C. lateralis. Washington Co.: C. leucurus, C. 
variegatus, D. merriami, D. microps, L. californicus, N. 
lepida, P. formosus, O. torridus, Thomomys sp. ^V''ayTle 
Co.: C. variegatus, “chipmunk.” N. lepida, Perognathus 
sp.. P. truei. 

Seasonal occurrence. Totals of 106 males, 
1987 females, 39 protonviuphs and 146 dcuto- 
nymphs wTie taken. Mites were collected everv' 
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month of the year, altliougli greatest iuiml)ers 
were taken in June. Females were taken each 
month, mainly in June; males from March 
tlirough December, mostly in June and Decem- 
ber; proton\miphs from Fcbniaiy' tlirough Aug- 
ust and in November, mostly in Febnuirv and 
June; and deutonymphs from February through 
August and in No\ember and December, mainly 
in A]iril, June and July. Each of 235 females 
contained an egg, and 91 contained a larva. 
Gravid females with eggs were taken from 
March tlirough December, whereas those with 
larvae were taken from November tlirough 
August except January. Gravid mites were taken 
mostly from Miirch through July. 

Comments. Mites of H. glasg^oivi are widely 
distributed o\'er the state and are knovn from 
every c*ountx^ except Davis, Millard and W^eber. 

This species was taken from a varietv of 
rodents, although it was found most commonly 
on squirrels (CiteUus spp.), kangaroo rats 
{Dipodomijs spp.), white-footed mice (Pew- 


nujscus' SJ3JD.) and voles [Microttis spp.). The 
highest parasite indices occurreil on O. torhclus, 

pcnmijlvanicus, R. norvegictis, C. varicgatu.s 
and Cynomys leuctirus, with ratings of 36, 28, 
21, 13 and 11, respectively. Other hosts l^ad mite 
indices of nine or less. 

In 202 of 428 collections, //. glasgoivi was 
the only mite on its host. 

H aeinolaeUips gcomys 
Strandtmann, 1949 
Figs. 162, 285, 316 

Distribution. CALIFORNIA, FLORIDA, ILLI- 
NOIS. OREGON, TEXAS: Cratogeomys sp., Geoniys 
sp., Neotoma sp., Peromtjseus sp., Thomomys sp.; 
GEORGIA: Gcomys sp. (Strandtmann, 1949). NEB- 
RASKA: Gcomys bursarius (Rapp, 1962). UTAH: 

Tooele Co.: Onychomys leucoga.ster (Woodbury, 

1956b). 

Other Utah records. None. 

Comments. We doubt the validity of the 
Utah record above. The record likely was of 
Haemolaelaps gla.sgowi or H. casalis. 


LiSTBOPHORm.xE Caucstrini, 1892 

Mites of this family are found clinging to the hair of small mammals. Occasionally they attack 
the skin and cause a type of mange. They are. worldwide in distribution. 


KEY TO GENERA OF LISTROPHORIDAE 

Legs 111 and IV modified as clasjDing organs (Fig. 597) Myocopies 

Legs III and IV not as above, similar to legs land 11 (Fig. 599) 

Listrophoms 


Myoco])tcs sjD. 

Fig. 597 

Distribution. COLORADO; Gcomys Inirsarxus 
(Miller imd Ward. I960). MARYLAND: Microtus 

pcntisylvanictts, Mus muscnltis, Peromtjseus Icucojms 
(Drummond, 1957). UTAH: Utah Co.: Peromysais 
manicuUitus, Reitbrodontomxys megalotis { Elzinga and 
Ree.s, 1964). 

Other Utah records. None. 

Comments. Only superficial examination of 
the host and debris likeh^ accounts for the few 
Utah records of these verv small mites. 

Listrophonis sp. 

Fig. 599 

Distribution. DELAWARE: Microtus pcnnsyl- 

tanicus, Peromyscus leucopus (Florschutz imd Darsic, 


I960). MARYLAND: Hltirina brat icaiuhi, M. pcnnsyl- 
vanicus, P. leucopus, Pitymys pinetorum ( Drummond, 
1957). NEVADA: Diftodomys merriami, Dipodomys 
microps (Goate.s, 1963). UTAH: Garfield Co.: Pero- 
mifscus maniculatus; Salt Lake Co.: P. vuiuiculatus (All- 
red, I957d). To<^ele Co.: Dipodomys ordii, Perognathus 
longimcvd)ris (W'oodbury. 1956b). Utixh Co.: P. longi- 
metid)ris, P. maniculatus (Elzinga. 1960). TEXAS; 
Liomys .sp., Syhilagus floridanus ( Randolph and Eads, 
1946; Eads, Trevino, and Campos, 1965). 

Other Utah records, Tooele Co.: Perognathus 

formosus. 

Seasonal occurrence: A single mite was taken 
in Mareh. 

Comments. Elzinga (1960) listed L. dipo~ 
domhis from Utah County, but did not designate 
a host, although he indieated Listrophonis sp. 
from two hosts (.see Distribution above). 
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It is likely that this species is more comiiiou 
in Utah tlian siispeeted. The few spec-imens 
represented may he dne to superficial collecting 
techniques. Eads, Trevino, and Campos (1965) 
reported that in Texas half of the mice ( Liomijs 


sp. ) examined were infested, one so heavily that 
there were several mites on most hairs on its 
})ack. Jameson (1950) indicated that IJsiro- 
phorus sp. was the most numerous ectoparasite 
on shrews, as abundant as 500 per animal. 


Myobudae Megnin, 1877 

Myohiids are worldwide in distribution, found clinging to the hairs of small miimmals. Their 
association with hair follicles may result in local dennatitis and secondary infection. Although 
usually not considered parasitic, Wharton and his associates demonstrated that myobiids do suck 
body fluids ( Strandtmann, personal correspondence). 


KEY TO GENERA OF MYOBUDAE 


Tarsus 11 with single claw Myohia 

Tarsus 11 with paired claws Radfordia 


Myohia sp. 

Distribution. UTAH: Tooele Co.: Neotoma lefn~ 
da (Allred and Roscoe, 1957). 

Other Utah records. None. 


Comments. It is unusual that more speci- 
mens of fur mites are not represented in Utah 
collections. Collection technicpies may be at 
fault. 


KEY TO SPECIES OF FEMALE Radfordia 

1. Dorsolateral seta 1 hooked near tip (Fig. 595) bachai 

Dorsolateral seta I not hooked . 

2. Submedian seta I as long as subinedian III (Fig. 10) Icmiiina 


Submedian seta 1 about one-half as long as submedian ill (Fig. 9) 

siihtili^er 


Radfordia bachai Howell 
and Elzinga, 1962 
Figs. 99, 595 

Distribution. UTAH: Tooele Co., Utah Co.; 

Dipodomtjs ordii (Howell and Elzinga, 1962). 

Other Utah records. None. 

Radfordia lemnina (Koch), 1841 
Figs. 10, 596 

Distribution. MARYLAND: Microtus penmijl- 

vanicus, Pitymyx pinetorum (Dnimmond. 1957). UTAH: 


Garfield Co.: Feromysem tnaniculatus (Allred, 1957d). 

Other Utah records. None. 

Radfordia subtdi^cr Ewung, 1938 
Fig. 9 

Distribution. .MARYLAND: Perumyacu.s lettco- 

pus (Dnimmond, 1957). UTAH; Tooele Co.: Pero- 
myscus rnanicxdatus (Woodbury, 1956b). Utah Co.: P. 
manicuhtus (Allred, 1957d); Rcithrodontomijs nwgalotis 
(Elzinga and Rees. 1964). 

Other Utah records. None. 


Trombk I’LiDAE Ew ing, 1944 

Mites of this family in the larval stage are important parasites of \crtebrates the world over. 
They are commonly found attached to the integument of mammals where they appear as a single 
engorged mite or as small red, yellow', orange, or w hite patches in the ears, around the vibrissae, 
genitalia, thighs and axillary regions. 
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KKV TO GENTTXA OF LARVAL THOM BKiULlDAL 

1. Leg I with .seven .segment.s; eo\a I with one seta 2 

Leg I with six segments; coxa I with txvo setae 3 

2. Two anteromediiui scutal setae (Fig. 43.5) Bernia 

One or no anteromedian scutal seta (Figs. 381, 4.37) 6 

3. Scutimi with anteromedian projection (Fig. 373) 4 

Scutum witliout anteromedian projection (Fig. 379) 5 

4. Cheliceral blade \s4th dorsal and or ventral row of teeth (Fig. 4); spiracles and 

tracheae prasent Odontacarus, page 44 

Cheliceral blade without dorsal or ventral teeth; s])hacles and tracheae absent 
Leeuwenhoekia, page 4.5 

5. Cheliceral blade with distinct row of teeth (Fig. 4); spiracles and tracheae pres- 

ent Whartonia, page 4.5 

Cheliceral blade with tricuspid cap (Fig, 6); spiracles and tracheae absent 

Chatia, page 45 


6. Anteromedian .scntiil seta present ( Fig. .381 ) 7 


Anteromedian scutal seta absent (Fig. 437) 

7. Sensilla flagelliform (Fig. .381) 

Sensilla expanded (Fig. 409) 

8, Legs II and III with six segments 
Legs II and III with seven segments 


Bernia, new genus 

Eyes present. Chelicera has tricuspid cap. 
Palpal claw' trifurcate. Each tarsus lias two 
claw's and a cUuv-like empodium. Coxa III has 
tliree. setae. Scutum has three pairs of setae 
simihu- in fonn: anteromedians, anterolaterals, 
and posterolaterals; anteromedians surrounded 
by distinct sutime isolating the pair from rest of 
scutum; no anterior median projection; sensilla 
flagellifonn, situated near posterior margin of 
scutum. 

Genotype: Bernia mar if a, new' species. 

This distinctive genus is named in honor ol 
the senior author’s w'ife, Berna. 

The paired, anterior median scutal setae re- 
late this genus to the subfamilv Apoloniinae 
which includes the genera Womersia, Apolonia 
and Sauracarclla. How'cver, some members of 
the subfamilv Trombiculinae show' considerable 
variation, especially in the AM setae. Members 


GahrJiepia, page 46 

Trombicnla, page 46 
8 

Cheladonta, page .50 
Euschocn^astia, page 51 


of the Apoloniinae are known principally from 
the southern hemisphere from reptiles and birds, 
and the only know'n North American representa- 
tive is a species from a pelican in Texas. On the 
basis of its onlv know'u host, it seems reasonable 
to tentatively place Bernia with the Trombicu- 
linae. 

We realize the inadvisability of designating a 
new' genus and speeies on the basis of only one 
specimen, but we feel that it is distinctive enough 
to warrant separation from other knowm genera 
and species, 

Bernia niarifa, new' species 
Fig. 435 

Type data. Larval holotype, l^ni\’ersity of 
Utah Institute of Emironmental Biologieal Re- 
search specimen no. I36.5:OOX. Taken from a 
female Pero^nathus hnffimemhris, specimen no. 
ER2865, five miles N of \\’ig Mountain, Tooele 
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Co., Utah, in sand dunes associated with gra.sses, 
24 June 1953, by Dale Parker and John Srnitli. In 
the acarology collection of the Department of 
Zoology and Entomology, Brigham Young Uni- 
versity, Provo, Utah. The trivial name murita is 
Latin for “wife,” referring to the source of the 
generic name. 

I^arva 

Body. Almost round; small, width 204; 
length (including capituliim) 228; one pair eyes, 
ocular plate lacking. 

Gnathosoma. Cheliceral blade slightly 
curved, wdth prominent tricuspid cap; basal seg- 
ment of chelicera longer than wide. Punctae 
absent. Palpal setae: femoral seta heavily 

branched; genual seta branched; ventral tibial 
seta branched on left side, forked on right side; 
lateral and dorsal tibial setae nude. Tarsus has 
tarsala, two nude and three or fotir branched 
setae; palpotibial claw trifurcate, Galeal seta 
with four or five branches. 

Scutum. Roughly trapezoidal, three times 
as wide as long. Anterior margin concave, pos- 
terior margin convex, lateral margins slightly 
convex with posterior lateral corners somewhat 
pointed. Scutum impunctate. Sensillary bases 
situated on posterior edge of scutum, posterior 
to level of PLs; separated little wider than dis- 
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tance from SB to PL. Sensilla with 10 to 14 
branches on distal half, proximal half with short 
barbs. Scutal setae plumose; AM posterior to 
AL; AM equals AL but shorter than PL; AM 
surrounded by prominent ridge. Prominent ridge 
along posterior border posterior to and ending 
lateral to SB. 

Legs. Coxae punctate. Setae on legs as fol- 
lows: 1 — cx)xa: 1 branched; trochanter: 1 
branched; basifemur: 1 branched; telofcmur: 5 
branched; genu: 2 genualae, 1 microgenuala, 4 
branched; tibia: 2 tibialae, 1 microtibiala, 8 
branched; tarsus: tarsala, microtarsala, suhter- 
minala, parasubtenninala, pretarsala, empodium, 
and about 14 branched. 11 — co.xa: 1 branched; 
trochanter: 1 branched; basifemur: 2 branched; 
telofemur: 4 branched: genu: 1 genuala, 4 
branched; tibia: 2 tibialae, 8 branched; tarsus: 
tarsala, microtarsala, pretarsala, empodium, and 
about 14 branched. Ill — coxa: right side 4 
branched, left side 3 branched; trochanter: 1 
branched; basifemur: 2 branched; telofemur: 3 
branched; genu: 1 genuala, 3 branched; tibia: 
1 tibiala, 6 branched; tarsus: 1 mastitarsala, em- 
podium, and about 11 branched. 

Body Setae. Single humeral seta on each 
shoulder; about 26 dorsal setae, the first post 
humeral row with 8 setae; two pairs sternal setae; 
about 10 ventral setae posterior to sternals. 


KEY TO SPECIES OF LARVAL Odoutacarus 


1. Sensilla nude (Fig. 378) 

Sensilla branched (Fig. 376) limdalci 

2. Two genulae 1 (Fig. 2) hirsutus, page 45 

One genuala 1 micheneri 


Odoniacants lin.^dolci 
(Brennan and Jones), 1954 
Fig. 376 

Distribution. CALIFORNIA; Citellns heechctji, 
Dipodomijs agilis-, Perognathus calif ornicm ( Brennan 
and Jones, 1954; Loomis and Bunnell, 1962). NEV- 
ADA: Dipodomys mcrrunni, Dipodonujs microps, Neo- 
toma Icpida, Omjchomys torridus, Perogtuithus for- 
mosus, Perogtuithus longimcmhris, Perognathus parvus, 
Pcromyscus rnatiiculatus (Allred, 1962, 1963; Choates, 
1963; Allred and Goales, 1964a, 1964b). UTAH; 

Beaver Co.: D. microps (Brennan and Beck, 1955), 
Dipodomys ordii, P. parvus (Brennan and Jones, 1954). 
Juab Co.: P. formosus ( Brennim and Bt'ck, 1955); P. 
parvus (Brennan and Jc.nes, 19.54). To<Kde Co.: D. 
ordii (Woodbur\', 1956b); P. parvus (Brennan and 
(ones, 1954); P. maniculatus (Woodbury, 19.56b). Ut;ili 


Co.; P. parvus (Brennan and Jones, 1954). Wasliington 
Co.: N. lepida (Brennan and Beck, 19.55). 

Other Utah records. Utah Co.: D. ordii. 

Seasonal occurrence. Fourteen mites were 
taken in April, July, Augu.st, September and 
December. 

Comments. In three of the seven collections, 
O. limdalci was the only mite on its host. 

Odoufa ca rus- micheneri 
Greenberg, 1952 
Fig. 375 

Distribution. COLORADO: Neotonui ciiicrca 

(Crtvnberg. 19.52). NEVADA; Lizards (Allred and 
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Beck, 1962). UTAH: Box Elder Co.; Scotoma lepulo, 
Sylvihigus sp.; Garfield Co.; N. lepida, Pcro<fuathus 
parvus; Grand Co.: N. lepida; Piute Co.: S. lepida; 
Tooele Co.: N. lepida, N. cUwrea; Wa.shington Co.: S. 
lepida (Brennan and Beck, 1955). 

Other Utah records. Kane Co.: N. lepida. Wa.sh- 
ington Co.: Onychomys torridus. 

Seasonal occurrence. Fifty-four mites were 
taken, mostly in June, but also in July and 
August. 

Comments. Mites of O. michcncri were more 
common in the southern part of Utah, and are 
known from sev^en counties. 

This species apparently has a preference for 
wood rats (Ncotoma spp.). 

In ten of 13 collections, O. micheneri was the 
only mite on its host. 

Odontacarm hir.siitiis (Ewing), 1931 

Fig. 378 

Distribution. CALIFORNIA: Aplodontia rufa, 

Citellus heccheyi, Citellus lateralis, Dipodomys venus- 
tus, Eutamias sp., Microtus californicus, Ncotojna fus- 
cipcs, Perognathus calif ojuietts, Sylvilagus sp., Thomo- 
mys bottae (Brennan and Jone.s, 1954; Gould, 1956; 
Jameson and Brennan. 1957). NEVADA; Bassariscus 
astutus (Allred and Goates, 1964a). UTAH: Grand 
Co.: Neotoma sp. (Brennan and Beck. 1955). Tooele 
Co.: ? host (Woodhuiy, 1956b). 

Other Utah records. Grand Co.: Neotoma lep- 
ida. K;me Co.: N. lepida. Tooele Co.: Neotoma cinerea. 
Utah Co.: Mas musculus, N. cinerea. 

Seasonal occurrence. Forty-eight mites were 
taken in February, May and July. 


Comments. In the si.\ collection.s, O. hirsutus 
was found alone twice, and with Chatia ochotona 
once. 

The variations of the palpal claw, galeal and 
laterotibial setae in this species indicates a close 
relationship with Odontacarus chiapanensis. 

LccmveiihockUi amcricaua 
(Ewing), 1942 
Fig. 373 

Distribution. ALABAMA: Cotton mouse; CALI- 
FORNIA: Citellus hecchexji, Microtus californicus, 

Peromxjscus maniculatus, Sorex pacificxis, Sorex trow- 
hridgii, Sorex vagrans, Thomomxjs bottae (Brennan and 
Jones, 1954; Gould, 1956). COLORADO; Neotoma 
cinerea, Ncotoma mcxicatia; KANSAS; F. manicxilatus, 
Rcithrodoxitomxjs megalotis (Loomis, 1956). NEVADA; 
Ncotoma lepida (Allred and Goates, 1964b). ORE- 
GON: Western mole (Gould, 1956). UTAH: Utah 
Co.: P. uianicxilatxis (Ash, 1963). 

Other Utah records. None. 

Whartonia perplexa (Brennan), 1947 

Fig. 379 

Distribution. ARIZONA: Bats (Bradshaw and 
Ro.ss, 1961). CALIFORNIA: Antrozous pacificus, 

Pipistrellus hesperus (Gould, 1956). MONTANA: 
Eptesicxts fuscxis (Brennan, 1947). NEVADA; An- 
trozous pallidus (Allred and Goates, 1964a). UTAH: 
Salt Lake Co.: A. pallidus; San Juan Co.: Mxjotis calif- 
foniicus (Brennan and Beck, 1955). 

Other Utah records. Millard Co.: Bat. 

Seasonal occurrence. The 30 mites were 
taken in August. 


KEY TO SPECIES OF LARVAL CJiatUl 

Genuala 111 and ernpodium present (Fig. 2) ochotona 

Genuala 111 and ernpodium aksent .setosa 


Chatia .scto.sa Brennan, 1946 

Fig. .384 

Distribution. CALIFORNIA: Eutamuis toicn- 

sendii, Peromxj.scxis maxiicxdatxts (Gcmld. 19.56). IDAHO: 
Citellus lateralis, P. maniculatxis (Brennan, 1946b). 
MONTANA: C. lateralis, Neotoma cinerea, Ochotona 
princeps, P. maniculatxis, Tamiasciurus lnid.soxiicxis 
(Brennan, 1946b). UTAH: Cache Co.: P. maniculatus 
( Brenn;m and Beck, 1955). Utah Co,: P. maniculatxis 
(Ash, 1963). WASHINGTON: ? ho.st (Brennan ami 
Beck, 1955). 

Other Utah records. Htah Co.: O. princeps. 

Seasonal occurrence. Nine cliiggers were 
taken in June and August. 


Comments. Chiggers of C. .setosa were taken 
most commonly from deer mice ( Peromijscii.s 
maniculatus) from two counties in Utah. 

This mite was associated with other cliiggers 
in two collections, and was found alone tAxdce. 

Chatia ochotona (Radford), 1942 

Fig. 382 

Shwhsennia ochotona (Radford) of autliors 
(Traub and Nadchatrain. 1966). 

Distribution. C.5L1FORN1A: Ch'thrionomys cali- 
fornicus, Microtus longicaudus, Ochotona sclmticeps, 
Peromy.scxis boxflii, Peromxjscus manicxilatxis, Sorex troxc- 
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bridgii (Gould, 1956; Jameson mul Brennan, 1957), 
IDAHO: ? host (Brennan and Beck. 1955). MON- 
TANA; Ochotona sp. (Gould, 1956). NEVADA; ? 
host (Brennan iind Beck, 1955). UTAH: Cache Co.: 
P, manicuUitus (Brennan and Beck, 1955). Milliird Co.; 
P, manicuhtus (Allred, 1957d), Tooele Co.: Ncotoma 
cincrca (Brennan and Beck, 19.55). Utidi Co.: P. motii- 
culatus (Ash, 1963). 

Other Utah records. None. 

Seasonal occurrence. A total of 39 mites was 
taken from May through August, and in January 
and November. 

Comments. In seven of 18 collections, C. 
ochotomi was the only mite on its host. It was 
associated with chiggers of other species in si.x 
collections. 


Gahrliepia amcricana Ewing, 1942 
Fig, 437 

WaJchia americana of authors (Brennan and 
Jones, 1959). 

Distribution. CALIFORNIA: “Gray squirrel”; 

F’LORIDA; “Cotton mouse” (Could, 1956), IOWA: 
Peromysciis leucopus; KANSAS: Neotoma micropus, 
P. Icucofms, Sciurus caroUnensis, Sciurus niger, Sijl~ 
vilagus floridanus (Loomis, 1956). MARYLAND: P. 
leucopus (Dmmmond, 1957). NEBRASKA: S, caro- 
linensis, S. niger; OKLAHOMA; Neotoma floridana, 
P. leucopus (LoomLs, 19.56). UTAH: Garfield Co.: 
FAitamias umbrinus; WISCONSIN: ? host (Brennan 
imd Beck, 1955). 

Other Utah records. None. 


KEY TO SPECIES OF LARVAL Twmbicula 

1. Sensilla nude (Fig. 385) californica, page 47 


Sensilla branched (Fig. 387) - 

2. Palpal claw trifurcate (Fig. 6) 

Palpal claw bifurcate; acces,sory prong inner and ventral bclkini, page 47 

3. One pair of humeral setae (Fig. 2) 

Two pairs of hiuneral .setae boplae, page 48 


4. Palpal femoral, genual, laterotibial, and ventrotibial setae nude; galeal setae 

branched; two genuala I 

Without this combination of characters 

5. Palpal dorsotibial setae branched (Fig. 6) mijotis, page 48 

Palpal dorsotibial setae nude - 

6. Spur on tarsus I longer than on tarsus II; palpal genual, laterotibial, and ^ ent^o- 

tibial setae occasionally forked potosina, page 48 

Spur on tarsus I eijiial to one on tarsus II pmuimcnsis, page 48 

7. Mastitibiala III pre,sent (Fig. 2) 

Mastitibiala III absent 

8. Two mastitarsalae III; mastifemorala present (Fig. 2) 

Three mastitarsalae III; mastihanorala III ah.sent siibsigiiatu, page 48 

9. Galeal seta nude f Fig. 6) . . . harperi, page 49 

Galeal seta branched 

10. Palpal femoral and genual setae branched (Fig. 6) 

Palpal femoral and genual setae midi' 


2 

3 


4 


D 

7 


6 


8 

11 

9 

10 


jnvetti, })age 49 
bar peri, page 49 
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11. Scutum pentagonal with acute posterior angle (Fig. .398); seusillae hruuched or 

barbed the entire length (Fig. 398); co.\a III witli two or more setae; witli 

tliree genualae I 12 

Without this eombination of characters 13 

12. Co.xa III witli two setae . sar^enti, page 49 

Coxa III with five st‘tae esocnsis, page 49 

13. Ma.stitarsala III present (Fig. 2) . 

Mastitar.sala III absent 

14. Sen.sillae heavily branched and rebranched (Fig. 393) uiiivari, jiage 49 

Sensillae simply branched (Fig. 403) kardosi, Jiage 49 

15. Two mastitarsalae III (Fig. 2) 

One ma.stitarsala III 

16. Coxa III with one seta (Fig. 5); pidpal dor.sotibial seta branched (Fig. 6) 

- bakcri, page 49 

Coxa III with three or four setae; palpal dorsotibial .seta nude 17 

17. Dorsal formula begin.s 2-8-8; cheliceral bases punctate arenicola, page 50 

Dorsal formula begins 2-6-6; cheliceral bases impunctate montancn.sis, page 50 

18. Palpal dorsotibial and laterotibial setae nude; about 100 dorsal .setae; no distinct 

humerals doremi, ]iage 50 

Palpal dorsotibial and laterotibial setae branched; about 28 dorsal setae, one pair 
distinct humerals alhcdi, page 50 


18 

16 


15 

14 


A number of workers have proposed that none of the Utali specie.s of cliiggers belong to the 
genus Trombictda, scnsu stricto, as currently defined. However, for the pimposes of our study we 
have retained in Trombicula, scnsu lato, those species which belong to the subfamily Tromlii- 
culinae and possess a flagelliform sensilla. 


Trombicula calif ornica Ewing, 1942 
Fig. 385 

Distribution. CALIFORNIA; V’^ariety ol rodents 
(Brennan and Wharton, 1950; Brennan and Jones. 
1954; Gould, 1956; Janie.son and Brennan, 1957). 
IDAHO; Citellus lateralis; MONTANA: Stjlvilagus 

nuttallii, T amiasciurus liudsontcus ( Brennan and Whar- 
ton, 1950), UTAH: Cache Co,: Peromtjscus manicula- 
tus; Rich Co.: Clcthrionomijs gapperi, Microtus longi- 
caudus (Brennan and Beck, 1955). Salt Lake Co.: P. 
maniculatus (Allred, 1957d). Sanpete Co.: Citellus or- 
matus (Brennan and Beck, 1955). 

Other Utah records. Utah Co.: C. armatus, Z(i- 
pus princeps. 

Seasonal occurrence. Ninety-four mites were 
taken in June and August. 


Comments. Mites of this sjiecies were found 
only in five counties in nortliwestcni Utah in 
the Great Basin. 

In three of its six collections, T. califoniica 
was the only mite on its host. In one collection 
it was associated with a chigger of another 
s))ecies. 

Trombicula hclkini Gould, 1950 
Fig. .381 

Distribution. ARIZONA: ? ho.st; CALIFOR- 

NIA; Citellus heecheyi, Marmota flaiiventris, Mus mus- 
culus, Perognathus ealifortiicus, Peromxjscus truci, rej> 
tiles (Ckmld, 1950. 19.56; Brennan and Jone-s, 1954). 
NE\"ADA; Seotoma lepida, Perognathus longimemhris, 
reptiles (Allred and Bexk, 1962, 1964; Allred. 1963; 


48 


Bkigham Yovng Univehsitv Science Bulletin 


AUrecl and Coates, 1964b). UTAH; Duchesne Co.; 
Citellus leucurus; Emery Co.: Cwtaphijtm coUaris; 

Carfield Co.: C. collaris; Crand Co.: Cncmidorpiiorus 
tigris, C. collaris; Juab Co.: Garnbelia wLslizcnii, P. 
truei (Brennan and Beck, 1955); Pituophis catenifer 
(Could, 19.56); Uta stonsburiatia; Millard Co.: Scehpor- 
us graciosus; Sevier Co.: Citellus lateralis; Utah Co.: 
S. graciosus ( Brenniin and Beck, 1955). 

Other Utah records. Duchesne Co.: Dipodomys 
ordii. Rich Co.: Cletlirionomys gapperi. 

Seasonal occurrence. Se\ en mites were taken 
in June, July and August. 

Comments. Mites of this species commonly 
are found on lizards. They occasionally infast 
rodents, but in such cases their population index 
is usually low. This .species is known from nine 
counties. 

In its five collections, T. hclkini was the only 
mite on its host. 

Tt'omhicula hophti Loomis, 19.54 
Fig. 388 

Distribution. CALIFORNIA: Pcrognatlius cali- 

fornicus, Pcromijscus californicus, Pcromyscus manicxdat- 

(Brennan and Jones, 19.54; Loomis, 1956). COLO- 
RADO: Ncotoma Icpida, Neotoma mexicana, (Loomis. 
1954; Finley, 19.58). KANSAS: Antrozous buukeri, 
Cynomys ludovicianus, Ncotoma tnicropus, Pcromyscus 
Icucopus, Sylvilagus floridauus; NEW MEXICO: Neo- 
toma mexicana, Perognatlius flavus: TEXAS: Citellus 

tridecemlineatus (Loomis, 19^, 1956). UTAH; Juab 
Co.: Pcromyscus truei; San Juan Co.: Pcrognatlius apache 
(Brennan and Beck, 1955). Tooele Co.: P. truei (Wood- 
bury, 1956b). Utah Co.: ? ho.st ( Elzinga, 1960), N. 
lepida (Ho, 1962). 

Other Utah records. Kane Co.: Perognatlius }mr- 
cus. San Juan Co.; P. truei. Uintah Co.: Citellus leucur- 
us. 

Seasonal occurrence. The 14 mites were 
taken in June, August and September. 

TrombintJa muoth- Ewini;, 1929 
Fig. 387 

Distribution. ARIZONA: Bats (Bradshaw and 
Ross, 1961). ARKANSAS: Sylvilagus floridanus (Loo- 
mis, 1956). CALIFORNIA: ? host (Brennan and 

Beck, 1955). IOWA: Microtus pinetorum, Peromys- 
cus leucopus; KANSAS; Elaphe obsoleta, Neotoma 
micropus; MAINE: Myotis lucifugus; MISSOURI; 
Eptesicus fuscus; MONTANA; E. fuscus; NEBRAS- 
KA: P. leucopus, Sciurus niger (Loomis. 1956). NEW' 
MEXICO: Sigmodon sp.; NEW^ YORK: ? host (Bren- 
nan and Beck, 1955). OKLAHOMA; Ncotoma flori. 
dana; PENNSYLVANIA: E. fuscus (Loomis. 19.56). 
UTAH: Daggett Co.: Pcromyscus maniculatus (Allred. 
I957d). Tooele Co.: Bat (Woodbury, 1956b). Utah 
Co.: Myotis californicus (Brennan and Beck, 1955). 
VIRCINIA: E. fuscus; WEST VIRCINIA: E. fuscus, 
M. lucifugus (Yunker, 1958). 

Other Utah records. Beaver Co.; Myotis sp. 


Box Elder Co.: Myotis sp. Rich Co.: P. maniculatus. 
Tooele Co.; Mxjotis sp. 

Seasonal occurrence. The 83 mites were 
taken in June and July, mostly in June. 

Comments. Mites of this species were taken 
commonly in the northern part of the state in 
the Great Basin. They are known from si.x coun- 
ties. 

Tliis species occurs fretpiently on bats, but 
also attaches regularly to rodents. 

In si.x of its seven collections, T. was 

the only mite on its host. 

Tromhicula fudosina Hoffman, 19.50 
Fig. 391 

Distribution. COLORADO: Neotoma albigula, 

Neotoma cincrea, Ncotoma lepida, Neotoma mexicaiui 
(Finley, 1958). UTAH: Beaver Co.: Pcrognatlius par- 
vus: Iron Co.: Ncotoma lepida; Juab Co.: N. lepida; 
Millard Co.: N. lepida; San Juan Co.: Ncotoma .sp.; 
Sanpete Co.: Microtus longicaudus; Tooele Co.: N. 
kyiida; Wa.shington Co.: N. lepida (Brennan and Beck, 
19.55). 

Other Utah records. None. 

Tromhicula itanamcnsis Ewing, 1925 
Fig. 390 

Distribution. NEVADA: Ncotoma lepida (All- 
red and Coates, 1964b). 

Utah records. Beaver Co.: Pcromijscus manicula- 
tus. Kane Co.: N. lepida, P. maniculatus. 

Seasonal occurrence. The 22 mites were 
taken in June, August and September. 

Comments. In two of five collections, T. 
panamensis was the only mite on its host. In 
one collection it w^as associated with Odonta- 
carus michencri. 

T romhiuda suhsignata 
Brennan and W'harton, 1950 
Fig. 392 

Distribution. CALIFORNIA: Citellus beldingi, 

Marmota flavivcntris (Could, 1956). COLORADO; 
Citellus lateralis (Brennan and Wharton, 1950). MIS- 
SOURI: Capclla gallinago (Kardo.s, 19.54). MON- 

TANA: C. lateralis, M. flaviveuter; NEW YORK: Mi- 
crotus pcnnsylvanicus, Zupus liudsonicus; NORTH 
DAKOTA: Sylvilagus floridanus; PENNSYLVANIA; 

M. pcnnsylvanicus, Sciurus motacilla ( BrenniUi imd 
Wharton. 1950). WYOMINC: Zapus princeps (Kar- 
dos, 1954). 

Utah records. Juab Co.: Reithrodontomys mega- 
lotis. 

Seasonal occurrence. A single chigger w'^as 
taken in June. 
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Trombicula haq)eri Ewing, 1928 

Fig. 394 

Gould (1956) indicated tluit the variations 
in Trombicula harj)cri and Trombicula microti 
are great. He discussed them as representatives 
of a single polvTnorpliic species, T. harperi hav- 
ing priority. Our collections agree with Gould’s 
descriptions, especially in the vTiriability of the 
galeal and humeral setae. Conse(|iiently, records 
of T. microti are included here. 

Distribution. ARIZONA, CALIFORNIA, COLO- 
RADO, IDAHO, MAINE, MICHIGAN, MONTANA, 
NEW ME.XICO, NEW YORK, OREGON, PENNSYL- 
VANIA. VERMONT, WASHINGTON, WTOMING: 
Variety of rodents (Brennan and WTiarton, 1950; Kar- 
dos, 1954; Brenniui and Beck, 1955; Gould, 1956; 
Jameson and Brennan, 1957; Finley, 19.58). UTAH; 
Beaver Co.: Ochotomi prmceps; Duchesne Co.: O. prin- 
ceps; Iron Co.; O. princeps (Brennan and Beck, 1955); 
Peromyscus maniculatus (Allred, I957d). Juab Co.: 
Cambelia sp., Neotonm lepida; Sanpete Co.: Citelhis 
armatus, Clethrionomys gapperi, Marmota flaviventer, 
Microtus longicaudns (Brennan and Beck, 1955); P. 
maniculatus (Allred, 1957d); Zapus princeps; Sevier 
Co.: Microtus sp. (Brennan and Beck, 1955). Summit 
Co.: O. princeps (Kardos, 1954), Tooele Co.: Mehspiza 
lincolni (Brennan and Beck, 1955). Utiih Co.; Marmota 
flaviventris (Allred, 1961); O. prineeps; Wasatch Co,; 
O. princeps, Z. princeps; Wayne Co.: O. princeps (Bren- 
nan and Beck, 1955). 

Other Utah records. Beaver Co. -.Microtus longi- 
caudus. Carbon Co.: Citellus lateralis. Daggett Co.: P. 
maniculatus. Iron Co.: C. lateralis. Salt Lake Co.; C. 
gapperi. San Juan Co.: Omjehomys leticogaster. Summit 
Co.: Eutamias minimus. Uintah Co.: Homo sapiens, M. 
longicaudns. Utah Co.: Microtus montanus, O. princeps, 
Perognathus parvus, Z. princeps. Washington Co.: Mi- 
crotus montanus. 

Seasonal occurrence. A total of 2,242 chig- 
gers was taken. Mites were most abundant in 
August, although small numbers were found in 
March, May, June, July, September and Novem- 
ber. 

Comments. Mites of T. harperi occur gen- 
erally over the state. Tliey are known from 17 
counties. 

This species apparently prefers the pika, 
Ochotona princeps, as its host, although it has 
been commonly found on jumping mice and 
voles. Its population index was 107 on pikas, 
6 on jiunping mice, 11 to 126 on voles, and from 
1 to 59 on other rodents. 

In 44 of 68 collections, T. harperi was the 
only mite on its host. In 13 collections it was 
associated with chiggers of other species. 


Trombicula jewetti 
Brennan and Wdiarton, 1950 
Fig. 395 

Distribution. CALlFORNI.\: V^iriety of rodonts 
(Brennan and Wharton, 1950; Brennan and Jones, 
19.54; Jameson and Brenniin, 19.57). OREGON: Micro- 
tus townsemlii (Breruian and Wharton, 1950). UTAH: 
Duche.sne Co.: Peromyscus manicidatus (Allred, 1957d). 

Other Utah records. None. 


Trombicula sargenti Brennan, 19.52 

Fig. 398 

Distribution. UTAH: Juab Co.: Neotoma lepida 
(Brennan, 1952; Brennan and Beck, 1955). Utah Co.: 
N. lepida (Allred and Beck, 1953a). 

Other Utah records. None. 


Trombicula esoetisis Sasa 
and Ogata, 1953 
Fig. 397 

The Utah record below was described as a 
new species, T. reesi, by Allred (1957d). Bren- 
nan and Jones (19.59) placed this into synonymy 
with T. esoensis. 

Distribution. MICHIGAN, MONTANA: ? host 
(Brennan and Jones, 1959). UTAH: Salt Lake Co.: 
Peromyscus maniculatus (Allred, 19.57d). 

Other Utah records. None. 


Trombicula univari Brennan, 1965 

Fig. 393 

Distribution. ARIZONA: Anfrozou^ pallidus, Pi- 
pistrellus hesperus, Plecotus toicnsendii (Brennan, 1965). 

Utah records. San Juan Co.: P. hesperus. 

Seasonal occurrence. Two mites were taken 
in September. 


Trombicula kardosi Lxxnnis, 1954 

Fig. 403 

Distribution. KANSAS: Elaphe ohsoletu, Sciurus 
niger; UTAH: Garfield Co.; Eutamias umbrinus (Loo- 
mi.s, 1954). 

Other Utah records. None. 


Trombicula bakeri Ewing, 1946 

Fig. 399 

Distribution. Apparently not known heretofore 
from the United State.s. 
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Utah records. Kane Co.: Pcrotmjscu^ Jjumicul^tu.s. 
Utith Co.; Citellus armatus, Dipodomifs ordii. 

Seasonal occurrence. Only three mites were 
taken — one eacli in June, July and Augu.st. 


Trombicula arenicoUi Loomis, 1954 

Fig. 406 

Distribution. COLORADO: Dipodomijs ordii, 

Ncotonia albigula; KANSAS: D. ordii, Muscivora for- 
ficata, Perognathus hispidii.s (Lcx^mi.s, 1954). NE\'^- 

ADA: Dipodomijs merriami, Dipodomijs microps, 

Onychomijs torridus, Perognathus formosus, Perognathus 
longimembris, reptiles, Sorex ieneUus, Spermophihis 
tereiicaudus (Allred. 1962, 1963; Coates, 1963; Allred 
and Beck, 1964; Allred and Cerates, 1964a). NEW 
MEXICO: D. ordii, Perognathus flatus (Loomis, 1954). 
UTAH: Box Elder Co.: Dipodomijs sp., Neotoma lepida, 
Perognathus sp.; Daggett Co.: Perognathus parvus; Gar- 
field Co.: Cijnomijs parvidens; Grand Co.; Perognathus 
sp.; Juab Co.; D. microps, P. formosus; Milhud Co.: D. 
microps; Sanpete Co.; Peromijscus maniculatus; Sevier 
Co.; D. ordii (Brennan and Beck, 1955). Tooele Co.; 
D. microps, D. ordii (Loomis, 1954); P. formosus (Bren- 
nan and Beck, 1955); B. longimembris (Woodbury, 
1956b); P. parvus (Loomis, 1954); P. maniculutus 
(Woodbury, 1956b); .snakes; Uintah Co.: D. ordii 
(Brennan and Beck, 1955). Utah Co.; Citellus leucurus 
(Ho. 1962); D. ordii, P. parvus (Brenn;ui and Beck, 
1955); P. maniculatus, Reithrodontomijs megalotis (El- 
zinga and Rees, 1964). Washington Co.: P. formosus, 
P. longimembris; Wayne Co.: D. ordii (Brennan and 
Btx'k, 1955. 

Other Utah records. Beaver Co.: Perognathus 

sp. Box Elder Co.: Perognathus sp. Grand Co.: Pero- 
gnathus sp. Juab Co.: P. parvus. Kane Co.: Peromijscus 
truei. San Juan Co.: Citellus spilosoma, D. ordii. Wash- 
ington Co.: Dipodomijs merriami. 

Seasonal occurrence. Tlie 653 mites \\ere 
taken from February through October, c.xcej^t 
in March. Most were found in August, with 
about half as many taken in July and October. 
Few wTre taken during the other month.s. 

Comments. Mites of T. arenicola are com- 
mon in the southern part of Utah, and al)out 
equally distributed in the Great and Upper 
Colorado Riyer basins. They are known from 
16 counties. 

This species apparently j^refers pocket mice 
of the genus Pcrognalhus as its hosts, although 
mites w'ere taken frecjuently on kangaroo rats, 
particularly D. microps. Tlie population index 
was 11 to 14 on kangaroo rats, 5 to 21 on pocket 
mice, and 1 to 4 on other animals. 

In 53 of 68 collections, T. arenicola w'as the 
only mite on its host. It was associated with chig- 
gers of other species in seven collections. 


T romhicula monlauen.sis 
Brennan, 1946 
Fig. 402 

Distribution. CALIFORNIA: Citellus beldingi, 

Citellus lateralis, Dipodomijs heermani (Gould, 1956). 
COLORADO: ? host ( Bremnan and Beck, 1955; Lcm)- 
mis, 1956). KANSAS: V'ariety of rodents, birds, iuid 
reptiles (Loomis, 1956). .MONTANA: Cijnomijs litdo- 
vicUinus, Stjlvilagus nuttallii (Brennan. 1946a). NE- 
BRASKA: ? host (Brennan and Beck, 1955; Loomis, 
1956). OKLAHOMA; Heterodon plaijt rhinos, Tadarida 
mexicana (Loomis. 1956). TE.XAS: C. ludovicianus 
(Eads, Menzies, and Miles, 1952). UTAH: Duchesne 
Co.: Cynomtjs hmeurus (Brennan and Beck, 1955). 
Kane Co.: Peromijscus truei; Rich Co.: Peromijscus man- 
iculatus; Sanpete Co.: P. maniculatus (Allred, 1957d). 
Tooele Co.: Peromijscus crinitus (W'oodbury, 1956b). 

Other Utah records. Elder Co.: C. lateralis. 

Seasonal occurrence. The single mite was 
taken in June. 

Trombicula doremi Brennan 
and Beck, 1955 
I'ig. 404 

Distribution. UTAH; Kane Co.: Perognathus 

longimembris (Brennan and Beck, 1955). Utah Co.: ? 
host (Elzinga, 1960), Dipodomijs ordii (Ho, 1962). 
Washington Co.; Dipodomijs merriami (Brennan and 
Beck, 1955). 

Other Utah records. Beaver Co.: Perognathus 

sp. 

Seasonal occurrence. The single mite w'as 
taken in Augu.st. 

Comments. According to L(K)mis (personal 
coiTespondence) this specimen is aberrant, 
having duplicated PL setae on both sides. It 
agrees generally with the Hq^e description and 
compares fa\'orably with a paratvq:>e. 

Trombicula allrcdi Brennan 
and Beck, 1955 
Fig. 405 

Distribution. CALIFORNIA: Neotoma sp., Sig- 
modon hispidus (CJould, 1956). NE\'ADA; Dipodomijs 
merriami, Dipodomys mieiops, Neotoma lepida (Coates. 
1963; Allred and Coates, 1964b). TE.XAS: Liomys sp. 
(Eads, Trevino, and Campos, 1965). UTAH; Miushing- 
ton Co.: N. lepida (Brennan and Beck, 1955). 

Other Utah records. None. 

Chcladontu cros.si 

Lipovsky, Crossle\’ and Loomis, 19.55 

Distribution. UTAH; Cache Co.: Peromijscus 

maniculatus (Lijxnsky, Crossley and Loomis, 195.5). 

Other Utah records. None. 
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KEY TO SPECIES OF LARVAL Kuschocuoastiu 

1. Tibiala III present (Fig. 2) . 

Tibia la III absent 

2. Siibterminala and parasubterminala present (Fig. 2) 

Subterm inala and parasubterminala alxsent 

3. Genualae II and III absent Uiccrta^ page 52 

Genualae II and III present . . 

4. One pair oI humeral setae (Fig. 2) . hoff manna c, yidgc 52 

Two pairs of humeral setae fiinnani, page 52 

5. Genualae II and III present 

Genualae II and III absent utahensis, page 52 

6. Sterna] setae 2:2 (Fig. 5); palpal claw fi\e-pronged 

Stenial setae 2:4 or 2:6; palpal claw trifurcate (Fig. 6) 

7. Palpal laterotibial seta nude (Fig. 6) . . soriciniis, page 52 

Palpal laterotibial seta branched oreg^onensi'i, page 53 

8. Stemal setae 2:4 conUrcmus, page 53 

Sternal setae 2:6 .. . cijnomtjicola, page 53 

9. Two genualae I (Fig. 2) 

One genuala I 

10. Palpal claw trifurcate (Fig. 6); laterotibial seta nude or with 1 or 2 branches 


(Fig. 6) page 53 

Palpal claw five-pronged; laterotibial seta branched (Ie€if)ien.s, page 53 

11. Genuala III present 

Genuala III absent 


12. Palpal claw trifurcate (Fig. 6); galeal seta nude or forked (Fig. 6) 

Uiteodcma, page 54 

Palpal claw five-pronged; galeal seta branched (Fig. 4) ponicrantzi, page 54 

13. Subtenninala and parasubterminala present (Fig. 2) 

Subteiminala and parasubterminala absent . fassola, page 54 

14. One pair of humeral setae (Fig. 2) 

Two pairs of humeral setae wtumhi, page .54 

15. Palpal claw trifurcate (Fig. 6) . 

Palpal claw with lour to seven prongs 
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19 
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16. Scutum and cheliceral bases punctate (Fig. 40S) , 17 

Scutum and cheliceral bases impunctate (Fig. 417) 18 

17. Sensilla capitate; AL etjual to PL (Fig. 408) . . radfordi, page .54 

Sensilla pyriform; AL shorter than PL (Fig. 413) ohcsu, page .55 

18. Dorsal setae of two forms — majority narrow lanceolate, rest of usual form 

lanccolata, page .55 

Dorsal setae of usual form criceticola, page 5.5 

19. Sensilla capitate; AI. equal to or greater than PL (Fig. 408) radfordi, jxige 54 

Sensilla cordate; AL shorter than PL; scutum and cheliceral bases impunctate 
(Fig. 422) sciuricola, page 55 


E usch oengast ia laceiia 
Brennan, 1948 
Fig. 4.30 

Distribution. CALIFORNIA: Citellus heecheiji, 
Neotoma fuscipes, Perognathus californicxis, Peromijscus 
boylii, Peromijscus manicuhitus, Reithrodontomys ,sp., 
Sceloporus occidentalism Sylvilagus atiduhoni ( Brennan, 
1948; Brennan and Jone.s, 1954; Gould, 1956; Jameson 
imd Brennan, 1957). COLORADO; Neotoma albigufa, 
Neotoma cinerea, Neotoma mexicana; KANSAS: Cyno~ 
mys ludovicianus, Neotoma micropus, Sylvilagus florid- 
anus ( Loomi.s, 1956). NEVADA: Dipodomys microps 
(Coates, 1963). TEXAS: Liomys sp. (Eads, Trevino 
and Campos, 1965). UTAH: Garfield Co.: Neotoma 

lepida; Tooele Co.: N. lepida (Brennan and Beck, 19.55). 

Other Utah records. Duchasne Co.: Citellus 

lateralis. 

Seasonal occurrence. Five larvae were col- 
lected in July and August. 

Comments. Chiggers of E. laceiia are known 
from both the Great and Upper Colorado River 
basins. They have been found in only three 
counties. 

This species has been taken from a variety 
of hosts, but more commonly from Neotoma spp. 
than from others. 

E usch oengast ia hoffmauuae 
Gould, 19.56 
Fig. 433 

Distribution. CALIFORNIA: Citellus lateralis 

(Gould, 1956). COLORADO: Neotoma mexicana 

(Finley, 1958). UTAH; Sevier Co.: C. lateralis (Bren- 
nan and Beck, 19,55). 

Other Utah records. Beaver Co.: C. lateralis. 

Sanpete Co.; C. lateralis. Summit Co.: Ochotoiui prin- 
ceps. 

Seasonal occurrence. A total of 10.5 larval 
E. hoffmunnae was collected in June and August. 
Greatest numbers were found in June. 


Comments. Specimens were found most 
commonlv in southwestern Utah in the Great 
Basin. This species is known from only four 
counties. 

Most collections and greatest numbers of E. 
hoffmanae were taken from the squirrel, C. 
lateralis. 

In tliree of its five collections, E. hoffmannae 
was associated with chiggers of other species. 
In one collection it was the only mite on its 
host. 

Eu.i'choeup'astia furmani Gould, 1956 
Fig. 432 

Distribution. CALIFORNIA: Citellus leitcunts, 
Neotoma lepida, Perognathus californicus, Reithrodon- 
tomys megalotis (Gould, 1956). UTAH: Washington 
Co.: N. lepida (Brennan and Beck, 1955), 

Other Utah records. None. 

E usch oc ngast ia Utah ctisis 

Brennan and Beck, 19.55 
Fig. 426 

Distribution. NEVADA; Neotoma lepida (Allred 
and Goates, 1964h). UTAH: Juah Co.: N. lepida 
(Brennan and Bt^ck, 1955). 

Other Utah records. Washingtem Co.: Pero- 

gnathus forrnosus. 

Seasonal occurrence. A single chigger was 
collected in April. 

E usch oengast ia .soricinus 
Gould, 1956 
Fig. 425 

Distribution, CALIFORNIA; Sorex palustris, 
Sorex troivhridgii (Gould, 1956). 
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Utah records. cluggcr was taken from Ocho- 

tona princeps in Utah County in August. 

Cloniments. Loomis (personal correspond- 
ence) indicated that the Utah specimen is simi- 
lar to soricinus from California, hut the sensilla 
is a different shape. Tliis mav represent an 
undescribed species, hut is here tentatively rele- 
gated to E. soricinus. 

E mchocn^astia orcooneusis 
(Lwing), 1929 
Fig. 428 

Distribution. CALIFORNIA: Citellus beldingi, 
CitcUus lateralis, Eutamias iownscudii, Microtus calif or- 
nictis (Gould, 19.56); Xcuroirichus sp. (Jameson and 
Brenn;in, 1957); Sorex pacificus, Serex palmtris, Sorex 
towhridgii, TamUisciurus dottglasii; MONTANA: Pika; 
OREGON: Mole (Gould. 1956). UTAH: Cache Co.: 
Peromyscus mu7iiculatus; Iron Co.: Ochototia princeps, 
Sorex obscurus; Sevier Co.: Microtus sp.; Ut;ih Co.: O. 
princeps; Wayne Co.: O. princips; WASHINGTON: ? 
host (Brennan and Beck. 1955). 

Other Utah records. Beaver Co.: Microtus longi- 
caudus. O. princeps. Bo.\ Elder Co.: M. longicaudus, 
Perognatbus parvus. Duchesne Co.: P. maniculatus. Se- 
vier Co.: Eutamias quadrivittatus. 

Seasonal occurrence. A total of 226 larval 
E. orcgouensis was collected in June, July, 
August and November. Greatest numbers were 
taken in July. 

Comments. Chiggers of this species are com- 
mon in the Great Basin. Tliev are knowm from 
eight counties. 

Tills species is most closely associated with 
the pika, O. princeps, and other hosts such as 
slirews and v'oles living in a similar habitat. 

In seven of 14 collections E. oreg^^oucnsis was 
the only mite on its host. In five collections it 
was associated with chiggers of other species, 

E used wengastia cordi re m us 
Brennan, 1948 
Fig. 429 

Distribution. CALIFORNIA: Citellus beldingi, 

Marmota sp. (Gould, 1956). MONTANA: Citellus 

lateralis, Peromyscus maniculatus (Brennan, 1948) 
NEVADA: ? ho.st, P. maniculatus ( Brenn;ui iind Beck, 
195.5; Allred and Coates. 1964a). UTAH: Cache Co.: 
P. numiculatus (Brennan and Beck, 1955). Utali Co.: 
P. mank'ulatus (Ash, 1963). 

Other Utah records. Box Elder Co.: C. lateralis, 
Perogiuithus parvus. 

Seasonal occurrence. Si.xteen larval E. eor- 
diremu.s were taken in June, July and October. 

Comments. Mites of this sj>ecies are known 


only from three counties in northwestern Utah in 
the Great Basin. 

In its three collections, E. cordiremus was 
associated each time with mites of a different 
species of Eu-schoengasiia and with other meso- 
stigmatidLs. 

Euschoengastia cynonujicola 

Crossley and Lipovsky, 19-54 
Fig. 423 

Distribution. NEBRASKA: Cipiomys ludoviciatu 
us; KANSAS: Citellus tridecendineatus. C. ludovician- 
us, Perognatbus bispidus (Crossley and Liptwsky, 1954). 

Utah records. 5an Juan Co.: Citellus spilosoma. 

Seasonal occurrence. Nine mites were col- 
lected in May. 

Euschoengastia land Brennan 
and Beck, 19-55 
Fig. 419 

Distribution. NEVADA: Peroynyscus maniculatus 
(Allred and Coates, 1964a). UTAH: Box Elder Co.: 
P. manicidatus, Reithrodontormjs megaloiis; Uintah Co.: 
P. maniculatus (Brennan and Beck, 1955). 

Other Utah records, Utah Co.: Ocbotona prin- 
ceps. 

Seasonal occurrence. Two specimens were 
taken in July. 

Comments. This species has been taken from 
both the Great and Upper Colorado River basins. 

E uschoeiigast ia d eci p iens 
Gould, 1956 
Fig. 431 

This species is ven’ similar to Euschoengastia 
radfordi and may prove to be synon)inous with 
it. The two are differentiated by the presence 
of two genualae I on radfordi and one genuala 
I on decipiens. In a series of chiggers taken 
from Lepus ealifornieus in southern Utah, four 
mites possess two genualae I and two have one 
genuala I. 

Distribution. CALIFORNIA: Perogiuithus par- 

vus (Crould, 1956). NEVADA: ? ho.st, Dipodomys 
merriami, Dipodomys microps, Perognatbus fortnosus, 
Perogtuitbus longimcmhris, P. parvus ( Brennan .md 
Beck, 1955; Allred, 1963; Goate.s, 1963; Allred and 
Goate.s. 1964a). OREGON: ? ho.st ( Brenmm and 

Beck. 195.5). UTAH: Box Elder Co.: Lepus calif orni- 
cus: Cache Co.: Peromyscus maniculatus; Duchesne Co.: 
Citellus lateralis; Garfield Co.: C. lateralis; Tooele Co.: 
Neotoma lepida; Utah Co.: Dipodomys ordii, P. parvus; 
Washington Co.: D. merriami, P. formosus, P. longimem- 
bris (Brennan and Beck, 1955). 
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Other Utah records. l^O'^ ElJtr Co.: P. manicu- 
latus, Sylvilagus ulahoeiisis. Daggett Co.: Pcroimjscns 
truei. Juab Co.: L. calif oniicus, Sylvilagus autluhonii. 
Kane Co.: D. ordii, N. lepida, P. parvus. S:m Juan Co.: 
P. maniculatus. Sanpete Co.: C. lateralis, Eretliizon dor- 
satuni. Utiih Co.: D. microps, P. maniculatus, Sylviligus 
nutudiii. Washington Co.: L. californicus, Pcromyscus 
crinitus, Pcromyscus cremicus, S. audubouii. 

Seasonal occurrence. A total of 1,129 larval 
E. dccipicm was collected. Mites were found 
during Fehruar\' through June, and in August 
and November. Greatest numbers were taken 
in February, March and April. 

Comments. Mites of F. decipiens are known 
from the Great and Upper Colorado Ri\ er Basins 
in 12 counties in Utah. 

TliLs spec'ies has been taken from a variety 
of rodents, but the majority of the collections 
were as follows: 28^ from Dipodomtjs spp., 2-5^? 
from rabbits, 24% from Peroguathus spp., and 
11% from Perouujscus spp. Twenty percent of 
the collections were from D. ordii, and 15% from 
L. californicus. 

In 32 of 55 collections, E. dccipicus was the 
only mite on its host. In only seven collections 
was it associated with other species of chigger 
mites. 

Euschoengastia lutcodema 
Brennan, 1948 
Fig. 42i) 

Distribution. CALIFORNIA: Marmota flavivcu- 
trvi (Could, 1956). IDAHO: M. flaviventer (Brennan. 
1948). MONTANA: Citcllus columbiauus, M. flavivcn- 
tcr, Tamia.sciurus budsonicus (Breninui. 1948). UTAH: 
Beaver Co.: M. flavivcntris (Allred, 1961). Cache Co.: 
Pcromyscus maniculatus (Brennan and Beck, 1955). 
t'tah Co.: P. maniculatus (Ash, 1963). 

Other Utah records. Duchesne Co.: Citcllus lat- 
eralis. 

Seasonal occurrence. A total of 114 larval E. 
lutcodema was collected during January, June, 
and from September through November. Great- 
est niiml)ers were found in June. 

Comments. Mites of this species have been 
found in both the Great and Upper Golorado 
River basins, but are more common at the 
northerly latitudes. They are kno\Mi from only 
four counties. 

In seven of its ten collections, E. lutcodema 
was associated with chiggers of other species. 
In tsvo instances it wa.s apparently the only mite 
on its host. 
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E u.seh oengustia j)omc ra nizi 
Brennan and Jones, 19.54 
Fig. 416 

Distribution. CALIFORNIA: Citcllus beecheyi, 
Citcllus lateralis, Microtus californicus, Mus muscidus, 
Xeotoma fuscipcs, Perognathus californicus, Pcromyscus 
hoylii, Peronuj.scus californicus, Pcromyscus maniculatus, 
Peromy.scus truei, Tamiasciurus douglasii (Brennan iind 
Jones. 1954; Cnmld, 1956). NEVADA: ? ho.st; UTAH: 
Garfield Co.: Eutamias umbrinus (Brennan iind Beck, 
19.55). 

Other Utah records. Garfield Co.: P. manicu- 
latus, P. truei. 

Seasonal occurrence. The 49 mites were 
taken in June. 

Comments. This species is known in Utah 
from only one county. 

E use I loengastia fasoUa 
Brennan and Beck, 1955 
Fig. 414 

Distribution. NEN'ADA: Eutamias dorsalis, Neo- 
toma lepida, PerogtuUhus parvus (Allred, 1963; Allred 
and Coates, 1964a, 1964b). UTAH: Washington Co.: 
X. lepida (Brennan and Beck, 1955). 

Other Utah records. None. 

E uschoengast ia rotunda 
Brennan and Beck, 1955 
Fig. 411 

Distribution. UTAH: San Juan Co.; Ochotona 
princeps (Brennan and Beck, 1955). Utah Co.: Pero- 
rnyscus manicubTtus (Ash, 1963). 

Other Utah records. None. 

E uschocugastia radfordi 
Brennan and Jones, 19.54 
Fig. 408 

Euschoengastki decipiens (Gould, 1956) may 
be synonymous with this species. Refer to com- 
ments under E. dccipicus. 

Distribution. CALIfORNTA: X’^ariety of rodents 
and birds (Brennan and Jones, 1954); Jameson imd 
Brennan, 1957). IDAHO: ? ho.st; MONTANA: ? 

host ( Breiman and Beck, 1955). NEVADA: Dipodomtjs 
merriami, Dipodomtjs micro})s, Xeotoma lepida (Coates, 
1963; Allred and Coates, 1964b). OREGON: ? host; 
UTAH: Garfield Co.: Ercthizon dorsatum; Tooele Co.: 
Junto caniceps (Brennan and Beck, 1955); Pcromyscus 
crinitus (Woodbury 1956b). Utah Co.: D. microps ( Ho- 
1962); Pcromyscus maniculatus, Rcitbrodontomys mega- 
lotis ( Elzinga and Rees. 1964). Washington Co.: X. 
lepida (Brennan and Beck, 1955). 

Other Utah records. Elder Co.: Lepu.j cali- 
fornicus, Sylvilagus idahoensis. Juab Co.: D. tnicrops. 
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TcH)ele Co.: X. Icpida. Utiih Co.: Duma Iwiniouus, Dipo- 
domtjs ordii. Wa.shington Co.: Pcro^uathus formosus, 
Pcrotii yscus ercni icus. 

Seasonal occurrence. A total of 97 larval 
inite^ was collected in Fehniary, March, April, 
May, June and December; they were most 
abundant in Nhirch, 

Comments. Mites of this species are more 
common in the northern part of Utah, but were 
taken about etjiially from the Great and Upper 
Colorado River basins. They are known from 
si.x counties. 

In four of its 12 collections, E. radfordi was 
the only mite on its host. In' .seven collections it 
was associated with chiggers of other species. 

Euschoengastia ohesa Brennan 
and Beck, 1955 
Fig. 413 

Distribution. NEV^ADA: Ncotoma lepida (.AUrt*d 
and Coates, 1964b). UTAH: Duehe.sne Co.; Cynormjs 
Icucuru.s; Tooele Co.: Perogtxathus formosus; Ut:ih Co.; 
Peromyscus maniculatus; Wayne Co.: P. maniculatus 
(Brennan and Beck, 1955). 

Other Utah records. San Juan Co.: P. mauicu- 
latus. Tooele Co.: P. maniculatus. 

Seasonal occurrence. The two collections in 
September and October totaled 66 mites. 

Comments. Mites were taken from both the 
Great and Upper Colorado River basins. Mites 
of this species are known from five counties. 

In both collections, E. ohesa was the only 
mite found on its host. 


Euschoengustia lanceolata 
Brennan and Beck, 1955 
Fig. 417 

Distribution. UTAH: Wa.shington Co.: Ncotoma 
lepida, Peromyscus eremicus (Brennan and Beck, 1955). 

Other Utah records. None. 

Euschociigastia criccticolci 
Brennan, 194S 
Fig. 409 

In the sjiecimens from Utah there is con- 
siderable variation in the shape of the scutum. 
This is true for mites taken from the same host. 

Distribution. CALIFORNIA: Variety of rodents 
(Brennan and Jones, 1954; Gould, 1956; Jameson and 
Brerman, 1957; Loomis and Bunnell, 1962). COLO- 
RADO: VarietA' of rodents (Loomis, 1956; Finley, 1958). 


ID.-MIO; Citellus lateralis (Brennan. 1948), KANSAS; 
\'ariety of rodents (Loomis. 1956). MONTANA: Pero. 
myscus maniculatus ( Brenn;ui 1948). NEVWDA: 
Ncotoma lepida, Onychomys torridu.s, Pcrognatlius for- 
mosus, Pcrognatlius partus, P. tnauiculatus, Sorex tenel- 
lus (Allred, 1962, 1963; Allred and Coates, 1964a, 
I964h). UTAH; Box Elder Co.: P. maniculatus; Car- 
bon Co.: P. maniculatus; Daggett Co.: P. maniculatus; 
Duehe.sne Co.: P. maniculatus; Emery Co.: P. manicu- 
latus; Carfield Co.: P. maniculatus (Allred, 19.54a). 
Juab Co.; N. lepida (Brennan and Beck, 1955), Kane 
Co.; P. 7uaniculatus; Sevier Co.: P. maniculatus (Allred, 
1954a). Tooele Co.: Dipodomys microps (Ho, 1962); 
N. lepida, P. formosus (Wcx)dbur\, 1956b), P. manicu- 
latus (Brennan and Beck. 1955), P. truei ( VaxHlbuiy' 
19.56b). Reithrodontomys mcgalotis (Ho. 1962). Uteh 
Co.: D. microps (Ho, 1962); Dipodomys ordii (Bren- 
nan and Beck, 1955); Peromyscus hoylii, P, maniculatus 
(Allred, 1954a); R. mcgalotis ( Eb.inga and Rees, 1964). 
Wa.shington Co.: N. lepida (Brennan and Beck, 1955); 
Peromyscus eremicus; Wayne Co.: P. maniculatus (All- 
red, 1954a). WYOMING: Variety of rodents ( LcK)mis, 
1956). 

Other Utah records. Beaver Co.: Citellus later- 
alis. Duchesne Co.: C. lateralis. Grand Co.: P. manicu- 
latus. Kane Co.: N. lepida. Salt Lake Co.: Citellus ar- 
mutus. San JuiUi Co.: P. maniculatus. Summit Co.; 
Ochotona princeps. Tooele Co.: Citellus townsendii. 

Utiih Co.; O. princeps. Wasatch Co.: P. manicxdatus. 

Seasonal occurrence. A total of 263 larv^al 
E. criceticola was collected. Mites were found 
every month of the year, but were more fre- 
{(uently taken in May, June, August and De- 
eember. 

Comments. Ghiggers of E. criceticola are 
distributed over the northern and southern parts 
of Utah and in the Great and Upper Golorado 
Ri\er basins. They are known from 19 counties 
of the state. 

Perormjscufi spp. were the hosts for this chig- 
ger in 66?c of the samples, and 60^ of these 
were from P. matuculatus. 

In 24 of its 41 colleetions, E. criceticola was 
the only mite on its host. In 13 collections it was 
associated with ehiggei mites of other species. 

E u.scl IOC nga.st ia .sc iuricola 
(Ewing), 192.5 
Fig. 422 

Distribution. CALIFORNIA: Citellus heecheyi, 
Citellus lateralis, EutamUis townsendii, Lepus californi- 
cus, Murmota flavivcntris, “mouse,” Peromy.scus manicu- 
latus (Gould 1956; Jameson and Brenn;m, 1957). 
IDAHO: ? host, “chipmunk” (Brennan ;md Beck. 1955; 
Farrell. 1956). MONTANA; ? host, Sciurus hud.sonicus 
(Brennan and Bet'k, 1955. Gould, 1956). NEW ME.XI- 
CO: ? host (Brenniin and Beck, 19.55). UTAH: Cache 
Co.; Eutamias umhrinus; Duehe.sne Co.: Tamiasciums 
hud.sonicus (Brennan and Beck. 1955). Garfield Co.: 
P. maniculatus (Allred, 1957d). Sanpete Co.: Citellus 
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arnuitiiit, C. Utteralis; Sevier Co.: C. kiteralis ( Brenriim 
and Beck, 1955). Tooele Co.: P. maniculatust (Allred, 
1957d); Reithrodontomijs megalotis (Woodbury, 1956b). 
Utah Co.: Citellus variegatus (Brennan and Beck, 1955). 

Other Utah records. Beaver Co.: C. lutcralis, M. 
flaviveiitris. Box Elder Co.: C. luteralis. Carbon Co.: C. 
lateralis. A/. fUiviventris. Duchesne Co.: Ochotona prin- 
ceps. Summit Co.: Eutamuis minimus. Utah Co.: C. 
armatus, E. minimus, O. princeps, P. maniculatus. 

Seasonal occurrence. A total of 209 larval 
E. sciuricoki was collected from May through 
September. Greatest numbers were found in 
June and July. 


Comments, Chiggers of this species are ct)m- 
mon in northern Utah and in the Great Basin. 
They are known from II counties. 

This species is most fretjuently associated 
with squirrels of the genus Spennophilus { = 
Cifelhis). Also they arc found frequently on 
other rodents, sucli as chipmunks, pikas and 
marmots, which liv'e at high elevations in moun- 
tainous areas. 

In 11 of 22 collections, E. sciuricoJa vvius the 
only mite on its host. In all other collections ex- 
cept one it was associated with chiggers of other 
species. 


Tetranychidae Donnadieu, 1875 
Fig. 598 

Mites of this family are important parasites and pests of plants. Their accidental occurrence on 
mammals in our studies likely resulted from the mammal’s close association with plants. 


Cheyletidae Leach, 1811 
Fig. 598 

Mites of this family are predaceous, and likely are associated with the fauna in the nests of 
small mammals. They were found occasionally in our studies, but unlikely as parasites of the 
mammals. 


TABLE 2. MllE-HOST RELATIONSHIPS. IN UTAH. 


Hosts indicated with an asterisk iu-e those on which the mite was found most frequently. Where applicable, 
the percentage of animals infested is designated. Species not marked with an asterisk or percentage seldom were 
infested, represent previous records from Utali for which the infestation rate is not known, or were taken in in- 
sufficient numbers to warrant designation. Names of hosts are as indicated in collection records or literature refer- 
ences. For a revised listing of these, see Table 3. 


Androlaclaps levictdu.<^ 

CiteUus armatus 
CitcUus lateralis 
Dipodomxjs ordii 

**Ont/chomijs leucogaster 3% 

^Perognathus apache 8% 

Perognathus formosus 3^f 

Perognathiis parvus 
Peromijscus crinitus 
Peromijscus maniculatus 
Bernio mar it a 

Perognathus longimembris 
Brevisterna montamis 

Eutarnias quadrivittatus 3% 

Brevisterna utahensis 


CiteUus variegatus 


Dipodomxjs merriami 
Lepus californicus 


“Mus musculus 

5% 

“Neotoma cinerea 

12% 

“Neotoma lepida 

11% 

Onychomys leucogaster 
Perognathus formosus 


“Peromyscus boylii 

7% 


Peromyscus crinitus 
Peromijscus ercmicus 
Peromyscus maniculatus 
Peromyscus truei 
Chatia ochotona 

Ncotoma cinerea 
Peromyscus maniculatus 
Chatia setosa 

Ochotona princeps 
Peromyscus maniculatus 
Dermanyssus hecki 

Eutarnias quadrivittatus 
Lepus californicus 
Marmota flaviventris 
Neotoma albigula 

^Neotoma Icpida 8% 

Peromyscus boylii 

'“Peromyscus crinitus 5% 

Peromyscus ercmicus 
Peromyscus maniculatus 
Peromyscus truei 
Dermanyssus gallinae 
Ncotoma lepida 
Onychomys leucogaster 
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Pc rom tjscus crin itu.s 
Derma n ijssus sa ngu i neus 
Peronnjscus cremicus 
Rattus riorvegicus: 

E uhrachijlaela p.s c ircuhi ris 
Lcpus californicus 
Seotoma lepida 
Perognathus lottgimeml)ris 
Pcrogriathus parvus 
^Peronnjscus boijlii 14% 

Peroinijscus crinitus 
Peronnjscus cremicus 
Peronnjscus maniculatus 
^Peronnjscus truei 23% 

Sylvilagus auduhonii 
Euhrachijlaelups crowd 

** Onychomtjs Icucogasier 9% 

Perogtiaihus sp. 

Eubrachijiaelaps debilis 

*‘Corynorhinus rafinesque 6% 

Microtus longicaudus 
Peroniyscus ermitus 
Peromyscus cremicus 
Peronnjscus maniculatus 
Peromyscus truei 
Reithrodontomys megalotis 
Eubrachijiaelaps holllsteri 
Neotoma lepida 
Perognathus parvus 
‘‘Peronnjscus crinitus 6% 

Peromyscus ereniicus 
Peronnjscus maniculatus 
Peromyscus truei 
Eulaelaps stabularis 
Citcllus armatus 
Microtus sp. 

Peromyscus maniculatus 
Rattus nervegicus 
Euschoengastia cordiremus 
Citellus lateralis 
Perognathus parvus 
Peromyscus maniculatus 
Euschoengastia criceticola 
Citellus armatus 
Citellus lateralis 
Citellus townsendii 
Dipodomys microps 
Dipodornys ordii 
Neotoma lepida 
Ochotona prinreps 
Perognathus formusus 
“Peromyscus boylii 7% 

Peronnjscus eremicus 
Peromyscus maniculatus 
Peromyscus truei 
Reith rodon tom ys megalotis 
Euschoengastia cynomyicola 
Citcllus spilosoma 
Euschoengastia decipiens 
Citellus lateralis 
Dipodomys merriami 
Dipodomys microps 
Dipodomys ordii 
Erethizon epixanthum 
Lcpus californicus 
Neotoma lepida 
Perognathus formosus 
“Perognathus longimembris 5% 

Perognathus parvus 


Peroin yscus c tin i tus 
Peromyscus eremicus 
Peronnjscus maniculatus 
Peronnjscus truei 


“Sylvilagus auduhonii 

7% 

“ Sylvilagus idahoensis 

12% 

“Sylvilagus nuttallii 
Euschoengastia fasoUa 

5% 

Neotoma lepida 


Euschoengastia furmani 


Neotoma lepida 



Euschoengastia hoffmanmic 
Citcllus lateralis 
Ochotona princeps 
Euschoengastia lacerta 
Citcllus lateralis 
Neotoma lepida 
Euschoengastia lanei 
Ochototia princeps 
Peromyscus maniculatus 
Reithrodontomys megalotis 
Euschoengastia lanccolata 
Neotoma lepida 
Peromyscus cremicus 
Euschoengastia luteodema 
Citcllus lateralis 
Marmota flaviventris 
Peromyscus maniculatus 
Euschoengastia ohesa 

Peromyscus maniculatus 
Euschoengastia oregonensis 
Eutamias quadrivittatus 
Microtus longicaudus 
“Ochotona princeps 5% 

Perognathus parvus 
Peromyscus maniculatus 
Sorex obscurus 
Euschoengastia pomerantzi 
Eutamias umbrinus 
Peromyscus maniculatus 
Peromyscus truei 
Euschoengastia radfotdi 
Damn hemionus 
Dipodomys micro])s 
Dipodomys ordii 
Erethizon dorsatum 
Lepus californicus 
Neotoma lepida 
Perognathus formosus 
Peromyscus crinitits 
Pero m yscus erem icus 
Perom yscus ma nicu latus 
Reithrodontomys megalotis 
“Sylvilagus klahocnsis 6% 

Euschoengastia rotunda 

Peromyscus maniculatus 
E uschoengast ia sciu ricola 
Citellus armatus 

“Citellus lateralis 5% 

Citellus variegatus 
Eutamias minimus 
Eutamias umbrinus 
Marmota flaviventris 
“Ochotona princeps 5% 

Pero rn ijscus man ieulat us 
Reithrodontomys megalotis 
“Tamiasciurus hudsonicus 6% 

Euschoemga.^ia soricinus 
Ochotona princeps 
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EuschocugujitUi utahen.s-is 
Ncotoma lepida 
Perognathus formosus 
Gahrliepia aniericana 
FAitumkis umbrimts 
Haemogamasus almkensis 

Blarina hrevicauda (probably Sorcx sp.) 
Microtus longicaudus 
Ochotoiui princcps 
Peromyscus mauiculatus 
Zapus princeps 
Haemogamasus ambulaus 
CitelUis armatus 
Citefhis lateralis 
Clethrionomys gapperi 
Dipodomys ordii 
Eutainias umbrinus 
Glaucomys sahrinus 
Microtus longicaudus 
Microtus montanus 
Mus musculus 
^Neoto ma c i ne rea 
Neotoma lepida 
Ocbotona princeps 
Onychomys leueogaster 
Perognathus parvxts 
Pcrotnyscus maniculatus 
Peromyscus truei 
Tamiasciurus hudsonicus 
Thomomys hottac 
^Thomornys talpoides 
** Zapus princeps 
Haemogamasus liponyssoides 
Blarina brevicauda (probs 
Microtus longicaudus 
Haemogamasus longitarsus 
Microtus longicaudus 
Peromyscus man'culatus 
Thomomys talpoides 
Haemogamasus pontiger 

Eutamias quadrivittatus 
Neotoma lepida 
^Peromyscus boylii 
Peromyscus eremicus 
Peromyscus maniculatus 
Haemolaelaps casalis 
Citellus lateralis 
Dipodomys merriami 
^Mus muscidus 
Neotoma lepida 
^Peromyscus boylii 
Peromyscus crinitus 
Peromyscus maniculatus 
Peromijscus truci 
Rattus norvcgicus 
^Thomomys hottac 
Thomomys talpoides 
Haemolaelaps geomys 

Onychomys leueogaster 
Haemolaelaps glasgowi 
^Citellus armatus 
^Citellus lateralis 
^Citellus Icucurus 
Citellus richardsonii 
Citellus townsendii 
Citellus tridecemlineatus 
Citellus variegatus 
^Cynomys Icucurus 
Dipodomys merriami 


Dipodomys microps 
Dipodomys ordii 
Eutamias minimus 
Eutamias quadrivittatus 
Lepus calif ornicus 
Marmota flaviventris 


'‘Microtus longicaudus 12% 

Microtus mexicanus 
'^Microtus montanus 19^ 

Microtus pennsylvanicus 
'‘Mus muscidus 15% 

Neotoma cinerea 

'‘Neotoma lepida 10% 

Ochotona princeps 
'‘Onychomys leueogaster 33% 

Onychomys torridus 
Perognathus formosus 


Perognathus longimcmhris 
Perognathus parvus 
Peromijscus boylii 
Peromyscus crinitus 
Peromyscus eremicus 
Peromyscus maniculatus 
'‘Peromyscus truei 10% 

Rattus norvegieus 
Reithrodontomys megalotis 
Sylvilagus auduhonii 
T a m iasciu rus h udso n tcu a- 
Thomomys bottae 
Thomomys talpoides 
Zapus princeps 
Hirstionyssus affinis 

Eutamias minimus 
Perognathus formosus 
Peromyscus truei 
H irstionyssus hisetosus 
Neotoma lepida 
H irstionyssus femu ralis 
Citellus armatus 

'‘Mustela frenata 10% 

Neotoma lepida 
Peromyscus eremicus 
'‘Thomomys bottae 7% 

Thomomys talpoides 
H i rst iomjssus geom yd is 
Neotoma lepida 
Hirstiomjssus hilli 

Dipodomys ordii 
Neotoma lepida 
Onychomys leueogaster 
Perognathus flatus 
Perognathus longimembris 
Perognathus parvus 
Peromyscus eremicus 
Perom yscus man icula t us 
H irstionyssus incomptus 
Citellus variegatus 
Citellus Icucurus 
Dipodomys merriami 
'‘Dipodomys microps 6% 

'‘Dipodomys ordii 9^ 

Microtus longicaudus 
Neotoma lepida 
Perognathus longimembris 
Perognathus parvus 
Peromyscus crinitus 
Peromijscus eremicus 
Peromyscus maniculatus 
Rattus norvegieus 


12 % 


5% 

6 % 


bly Sorex sp.) 


7% 


5% 

7% 


10% 


10 % 

15 % 

10 % 


24% 

35% 

10 % 
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Reithroilontotm/.s mcgalotis 
H irstkmyss'U.s isahcUin ii.v 
Citclhifi (irmotus 
Exit am Uis q uadri lit tat it.s 
Microtus' longicaudus 4% 

^Microtxi.v montanus 6V 

M icrotxj.v ficimstjhaiiicu.s 
Ochotoxia prhiciqis 
Onijchomijs torrklu.s 
Peromyscua matxirulatxis 
Phcmicomy.s intcrmcdius 
Rcithrodontomxjs- megalotls 
Thomomys talpoklcfi 
Hirst iomjs.su.s ucotonuic 


Dipodomxjs ordii 
^Neotoma cinerea 

65? 

Ncotoma Icpida 
Perognathus parvus 
Perom yscxis ma n icu latxis 


‘‘Peromxjscus truei 
Thomomxjs talpokles 
H i rst io n xjssxts Stafford: 

45? 

Spilogale gracilis 
II irst io n xyssus trxaca nthus 

10% 

Citellxis Icucxii'us 


Dipodoxxiys merriami 
“Dipodomiys microps 

10% 

“‘Dipodomxjs ordii 

6% 


Lcpus califoniicus 
Ncotoma Icpida 
Perognathus formosus 
Perognatfixis longimcmhris 
Pcromxjscus crinitus 
Peromxjscus ercmictts 
Peromxyscus numiculatus 
Rattus norvegicus 
Rcithnxdontoxmjs megalotus 
H irstioxiyssxxs thomomxjs 

Thomomys talpokles 3% 

H ir.stionyssus hmgichehic 

^Thomomxjs talpokles 3% 

Ochotona priuccps 
Hirst ionyssus pxi xxetatus 
Eiitamias minimxis 
Eutamias qxiadrivittatxis 
Glaucovxxjs sahrixxxis 
Pc romyscMs tnan icxdatxis 
Hirstiouxjssxts ta rsalis 

Pero xn tfscxis nianicxdatus 
/ / irstkmxjssxis torxis 
Scixirxis aherti 
II irstkmxjssxis jxalustris 
Sorex palxistrxs 
II irstioxxxjssxis axiguslxis 
Citellxis armatus 
Hirstioxixjssus exitamxae 

'^Exitaxuias (puulxivittatxis 35? 

Rcithrodoxxtomys mcgalofis 
II irstiomjssus xitalicxxsis 
Cxtcllus anxxatxis 
Citellxis lateralis 
Citellxis trideecxixlixxeatus 
Dipodoxxiys ordix 

^Eutamias mixiixnxis 5% 

Eutamias qxiadrix ittatxis 121? 

Xeotoma lepkhi 
Perognathus longimemhris 
Peromxyscus crinitus 
Perom yscxis rnanieulatus 


Peromxjscus triiei 
Reithwdontoxnys m e gala t is 
Thomomys talpokles 
Hirstionyssus in vagixuitxis 

‘‘Citellxis armatus 6% 

^Mxis mxisculxis 55? 

Tlioxnoxxiys talpokles 
I / ypoas\ ) is gu rahensis 

Pcromxfscus rnanieulatus 
Thomomxjs talpokles 
Hypoaspis Ixihrica 
Citellxis lateralis 
Citellxis spilosoma 
Peromyscus xnaxxiculatxis 
Rattus 

Thomomxjs hottae 
lehoroxnjssus robustipcs 
T ada ridu xncxicaxia 
Ischyropodii armatxis 
Citellxis variegatus 
Di/ xodo xn xjs m erriam i 
^Dipodomxjs microps 75? 

Dipodomxys ordii 
Erethizon epixaxithuxn 
Lcpus califorxiicus 
Myotis califoniicus 
^‘Onxjchomxjs Icucogaster 27% 

Onychomxjs torridus 
Perognathus flavus 
^Pcrogxiathus formosxts 5% 

Perogxiathus longwiembris 
Pcrogxxathus parvus 
Perom xjsc us txxa xi icu latxis 
Peromyscus truei 
Ischyropoda furniani 
Dipodomxjs ordii 
M icrodipodops mcgacephalus 
Ncotoma Icpida 
Onxfchoxnys leucogastcr 
Perogxiathus longimcndxris 
Pero mxjscus xn a n icxilatus 
Klee mania sp. 

Citellxis lateralis 
Dipodomxjs microps 
Dipodomxjs ordii 
Eutamias minimus 
^‘Ontjehoxnys leucogastcr 95? 

Perognathus formosus 
Perogxiathus longimemhris 
Perognathus parvus 
Pcromx/scus crinitus 
Peromyscus xxianiculatxis 
Laelaps kochi 

Dipodomxjs ordii 
Eutamias minimus 
E u ta m ias q uadriv ittatxis 
^Microtus loxigicaudus 65? 

^Microtus montanus 135? 

Mierotus pennsxjlvanicus 
Phenaeomijs intcrmcdius 
Laelaps mult ispinosxis 
Ondatra zibet liieiis 
Peromyscus rnanieulatus 
Laelaps xiutUillii 

Pcromyscxis rnanieulatus 
Laelaps ineiJis 

Exitaxnias qxiadrivittatus 
Mierotus loxigicaudus 
Mierotus montanus 
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Peromyscu.s numicuhitua 
Li'cwcnhockia umcricanu 

BUirina sp. (probably So/ca; sp.) 
Peromijscm mmiiculatus 
Scapunus sp. ( probably Sorc.v sp. ) 
Listrophoms sp. 

Dipodomifs ordii 
Perogruithus foniioi-us 
Perognathus longimcmhm 
Perotmjscus mauicuhitus 
Mocrochcles sp. 

Citrllus armatus 
Dipodomys ordii 
Marmota flaviventris 
“A/u.v rnus'ctdits 5% 

Onyclioniys torridus 
Perognathus hngimembris 
Pcroviyscus manicuUttus 
Reithrodontomys megalotis 
Thomomys hottae 
Thomomys Udpoidcs 
Zapus princcps 
Myohia sp. 

Neotoma lepida 
Myocoptes sp. 

Peromijscus mauicuhtus 
Reithrodontomys mcgalotis 
Myomjssus montanus 
Ochotona pritueps 
Odontacarus hirsutus 

'*Mus muse ulus 5^ 

**Neotoma cinerec 6% 

Neotoma lepida 
Odontacarus Imsdalei 
Dipodomys microps 
Dipodomys ordii 
Neotoma lepida 
Perognathus formosus 
Perognathus parvus 
Peromyscus maniculatus 
Odon taca rus m ichen e ri 
Neotoma cinereu 

Neotoma lepida 75? 

Onychomys torridus 
Perognathus parvus 
Stjlvilagus sp. 

Oniithonyssus aridus 
Citellus leucurus 
Ornithouyssus haeoti 
Citellus townsendii 
Dipodomys ordii 
Eutumias minimus 
Neotoma lepida 
Perogiuithus parvus 
Peromyscus boylh 
Peromyscus crinitus 
Peromyscus eremicus 
Peromyscus maniculatus 
Peromyscus truci 105? 

Rattus norvegirus 
Oniithonyssus sylviarum 
M a rm ota flavivent ris 
'^Sylvilagus nuttallii 55? 

Paras pinturuix globosus 
Myotis sp. 

Radfordia bachai 

Dipodomys ordii 
Radfordia lemnina 

Peromyscus maniculatus 


Radfordia subuliger 

Peromyscus maniculatus 
Reithrodontomys megalotis 
Spinturnix orri 

Antrozous pallidus 
Steatonyssus antrozoi 

Corynorhinus rafinesquii 65? 

Trombicula allredi 
Neotoma lepida 
T rom h icu la a ren icola 
Citellus leucurus 
Citellus spilosoma 
Cynomys parvidens 
Dipodomys merriami 
Dipodomys microps 5‘Jl 

Dipodomys ordii 
Neotoma lepida 

“Perognathus formosus 205? 

Perognathus hngimembris 
Perognathus parvus 
Peromyscus manicxdatus 
Peromyscus tmei 
Reithrodontomys megalotis 
T ro m b icu la ba keri 
Citellus armatus 
Dipodomys ordii 
Peromyscus maniculatus 
Trombicula belkini 
Citellus lateralis 
Citellus leucurus 
Clethrionomys gapperi 
Dipodomys ordii 
Peromyscus truei 
T rombicula calif ornica 
Citellus armatus 
Clethrionomys gapperi 
Microtus longicaudus 
Peromyscus maiuculatus 
Zapus princeps 
Trombicula doremi 

Perogruith us longimend) ris 
Dipodomys merriami 
Dipodomys ordii 
Trombicula esoensis 

Peromyscus maniculatus 
Trombicula harperi 
Citellus armatus 
Citellus lateralis 

“Clethrionomys gapperi 65? 

Eutamias minimus 
Human 

Marmota flavivent ris 
“Microtus longicaudus 55? 

Microtus montanus 
Neotoma lepida 

“Ochotona ]>rinceps 265? 

Onychomys leucogastcr 
Perognatlnis parvus 
Pero m yscus maniculatus 
“Zapus princeps 65? 

Trombicula hoplai 
Citellus leucurus 
Neotoma lepida 
Perognathus apache 
Perognathus parvus 
Peromyscus truei 
Trombicula jewetti 

Peromyscus manietdatus 
Trombicula kardosi 


Mites ok Utah Mammaes 
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Eutamui.s umhrUius 
Tromhiculii moutunmsis 
Citellm lateralis 
Cynomijs leucurus 
Peromyscu.s criuitiis 
Pcromtjscus truci 
Pcromyscus maniculatu.s 
T romhicula myotis 
Bat 

Myotis califnrtiicu.s 
Pe ro m ysctis ma n ten la tti.s 
T romhicula fiatuimctisis 
Neotoma lepida 
Pcromyscus manicftlatus 
Trornhicula potosina 


Perogiuithus parvus 
Xcotoma l('})ida 
Mkrotus lougicaudns 
Trornhicula sargenti 
Ncotoytui lepida 
T romhicula suhsignata 

Keith rodontomys mcgulvtis 
Trornhicula uniiari 

Pipist rellus hesperu.s 
Whartouia perplexu 

Autrozous pallidas 
Myotis calijornicus 
Zumpticlla hakeri 
Citellus armatus 
E a ta m ias cpiad rivittat us 


TABLE 3. HOST-MITE RELATIONSHIPS IN UTAH. 

Mites indicated with an asteri.sk are those which were found most frequently on the host. Where applicable, 
the order of those .so marked is designated, number one being most common. Species not marked witli an asterisk 
occurred alx>ut e<|UiUly or with insufficient freijuency on the host to warrant frequency designation. Names of 
hosts enclosed within parentheses are as designated by Hall and Kelson (1959). 


Antrozous pallidas 
Sjnnturuix orri 
Whartouia perplexa 

Bat 

Trornhicula myotis 
Whartouia perplexa 

Citellus armatus ( = Spermophilus armatus) 
Androlaelaps leviculus 
Eulaelaps stahularis 
Euscho eugast ia cricet ieola 
Euschoeugastia scmricola 
llacmogamas'us umbulaus 
^ liaemolaelups glasgowi 1 

/ 1 i rst iou yssus august us 
I i i rst io u yss us fern u ralis 
*^Hirstiouyssus iuvagiuatus 2 

/ / irstUmyssti s isabellinus 
11 i rstUmyssus Utah eusis 
Macrocheles sp. 

Trornhicula hakeri 
T romhicula calif oniica 
Trornhicula harjreri 
Zumpticlla hakeri 

Citellus lateralis ( = Spermophilus lateralis) 

And rolaelaps lev iculus 
Euschoeugastia cordiremus 
Euschoeugastia cricetieola 
Euschoeugastia dccipierts 
Euschoeugastia hoffmuunae 
Euschoeugastia lacerta 
Euschoeugastia lutcodema 
E uschoeugast ia sciu ricola 
llamnoga tnasus arnhu la ns 
llaemolaelaps cnsalis 
“ llaemolaelaps glasgowi 
11 i rst io u yssus u taheusis 
lly}X)aspis luhrica 
Kleemauia sp. 

Trornhicula helkini 
Trornhicula harperi 
T romhicula montaneusis 

Citellus leucurus ( - Arnmosperruophilus leucurus) 
** llaemolaelaps glasgowi 


llirstionyssus iucom jrtus 
Hirst iouyssus triacanthus 
Ornithomjssus aridus 
Trornhicula areuicola 
Trondricula helkini 
Trornhicula hoplai 

Citellus richardsorrii Spermophilus richurdsonii) 
llaemolaelaps glasgowi 

Citellus spilosoma ( Spermophilus spilosoma) 

E uschoeugast ia cy nomyico la 
llypoaspis luhrica 
Trornhicula areuicola 

Citellus townsendii { ^Spermophilus townsendii) 

E usehoengasfia cricetieola 
Haemolaelaps glasgowi 
Ornithonyssus bacoti 

Citellus tridecemlincatus ( = Spermophilus trkleccrn- 
lineatus) 

® llaemolaelaps glasgowi 
Hirst iouyssus utaheusis 

Citellus variegatus ( = Spermophilus variegatus) 

B rev isterna utahe usis 
E useh oen gastia sciu ricola 
^llaemolaelaps glasgowi 
11 irstiouyssus incornptus 
Ischyropoda armatus 
Clethriorwruys gapperl 

Haemogamasus arnhularis 
Trorrdncula helkini 
Trornhicula calif ornica 
Trornhicula harperi 

Coryuorhinus rafincsipiii ( ^Corynorhinus town- 
sendii ) 

Euhrachylaclaps dehilis 
Stcatoriyssus autrozoi 
Cynomys parvidcus 

T ro m h icu la a ren kola 
Cynomys leucurus 

^llaemolaelaps glasgowi 
T rondricula montaneusis 
Darna hemumus 

Euschoeugastia radfordi 
Dipodornys rnerriarni 
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B rev isterna u tahetisis 
Eu.sclwcn^iisiia dccipiem 
liaemohchps casalis 
® HaemohieUtps ^hiM^oivi 
Hir.stiouy.s.sus iucomptus 
U irstiomjsaus truicunthm 
Ischtjropodu ormatiis 
Trombicuki arcnicola 
Tromhicula doremi 
Dipodonuj.s miemps 

Eii.schocngdsiia crii eticola 
Emchoengdstia dccijiictiM 
Euschoeugostid radfordi 
HacmolacUips ghisgowi 
Hirstiomjfisus mcom])iiis 
® Hir.'itiomjasus trUiainthus 
Ischtjropoda armatus 
Klccmunia sp. 

Odoniacarus liusdalei 
Tromhicula arcnicola 
Dipodomys ordii 

Androluelaps lcvictdn.<i 
Euschoengastia criccticola 
Eirschoengastia decipiens 
Euschoengastia radford i 
Haemogamasus amhulans 
**Hacmolaclaps glasgowi 2 

Hirstionyssus hilli 

^llirstionyssus incotnptus 1 

H irsiionyssus ncotonuie 
^}{irstionyssus triacantbus 3 

} / i rsi ion yssus ri tahensis 
Ischyropoda armatus 
Ischyropoda furmani 
Klccmania ,sp. 

Laclaps kochi 
Listrophorus ,sp. 

Macrocheles sp. 

Odontacarus liusdalei 
Ornithonyssus hacoti 
Radfordia hachai 
T romhicula arcnicola 
Tromhicula hukcri 
Tromhicula hclkini 
Tromhicula doremi 

Ercthizon e})ixanthtitn { Erethizon dorsatum) 
Euschoengast iu 1 1 ec ipiens 
Euschoengastia radfordi 
Ischyropoda armatus 

Eutamias dorsalis 

IHrstionyssus sp. 

Eutamias minimus 

Euschoengastia sciuricola 
Hacmolaclaps glasgowi 
H irstionyssus ajfin is 
Uirstionyssnis punctatus 
IHrstionyssus utahensis 
Klccmania sp. 

Laclaps kochi 
Orn ithonyssus hacoti 
Tromhicula harperi 

Eutamias (ptadriv Hiatus 
Brevisterna montanus 
Dermanyssus hecki 
Euschoengastia oregonensis 
Haemogamasus pontiger 
Uaemolaclaps glasgotci 
II irsiionyssus cutamiae 
II irstio nyssus isahellinus 


IHrstionyssus punctatus 
IHrstionyssus utahensis 
Laclaps kochi 
Laclaps incilis 
Zumptiella hukcri 
Eutamias umhrinus 

Euschoengastia jmmerantzi 
Euschoengastia sciuricola 
Gahrlicpia amcricami 
Haemogamasus amhulans 
Tromhicula kardosi 
Glaucomys sahrinus 

Haemogamasus amhulans 
II i rstio n yssus pu ncta tus 
Himiiin 

Tromhietda harperi 
Lepus californicus 

Brevisterna utahensis 
Dermanyssus hecki 
Euhrachylaelaps circularis 
® Euschoengastia decipicits 
Euschoengastia radfordi 
Hacmolaclaps glasgowi 
1 1 i rstionyssus triaca nthus 
Ischyropoda armatus 
Marmota flavivcntris 

Dermanyssus hecki 
E usch oen gastia I utcod emu 
Euschoengastia sciuricola 
Hacmolaclaps glasgow i 
Macrocheles sp. 

Ornithonyssus sylviarum 
Tromhicula harperi 
Microdi]>odops rncgacephalus 
Ischyropoda furmani 
Microtus long icau dus 

Euhrachylacla]>s dchilis 
Euschoengastia or ego n ensis 
Haemogamasus alaskensis 
Haemogamasus amhulans 
II a e moga m asus li pon ysso ides 
Haemogamasus longitarsus 
Uaemolaclaps glasgowi 
II irsf ion yssus iucomptus 
IHrstionyssus isahellinus 
lMclaj)s kochi 
Laclajfs incilis 
T romhicula californiea 
Tromhietda harperi 
Tromhicula potosina 
Microtus mexicanus 

Hacmolaclaps glasgowi 
Microtus montanus 

Haem oga masus amhulans 
** Haem ola cla]}S glasgo w i 
/ / f rst ion yssus isahe llinus 
’‘Laclaps kochi 
Laclaps incilis 
Tromhicula harperi 
M icrot us pet I nsylvan icus 

Hacmolaclaps glasgowi 
1 1 i rst ion yssus isahelU nus 
Laclaps kochi 
Microtus sp. 

Eula cla ps stahula ris 
E usehoengastia o regonens is 
Haemogamasus amhulans 
Haemogamasus liponyssoidcs 
* Hacmolaclaps glasgowi 
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// irstiomj.s.'ius i.sahrlUnu.s 
Luclaps kochi 
Lacluj)s inciU.s 
Trom))icuht harpvri 
Mu.s muiculm 

B rev Istcrna utuhcn.s is 
U acmogimto.su.s am})til(in.s 
/ lacmoluelaps ca.suU.s 
llucmolucki ps ^lufigowi 
Uirstiomjs.sii.s sp. 

// irstkmtj.sm.s iiwa^iuatus 
Macrochclcs sp. 

Odtmtacaru.s hir.suiu.s 
M ustcUi frenata 

II irstiomj.ssm fcmunihs 
M tjotis californicu.s 

Ischyropoda armatu.s 
TromhicuUi myotis 
Whartonia pcrplcva 
Myotis sp. 

Pa raspint u m ix ^lohostis 
Tromhicula myotis 
Ncotottm alhigula 

Dermanyssus hecki 
Ncotomu citicrea 

Brevisterna utahensis 
Chat in ochotona 
Haemogamasus ombuhm.s 
Haemolaclaps glasgowi 
II irstiouys.sus ucotomae 
Odoutacams hirsutiis 
Odontacarns linsdalci 
Neotoma Icpida 

^Brevisterna iitahemis 1 

^ Dermanyssti.s hecki 2 

Ell hra chylaelaps ci rcu Ui ris 
E uhraehylaela ps hoUisteri 
Eii.schoenga.stia criccticola 
E uschoengast iu d cci pie ns 
Euschoengastia fasolla 
Euschoengastia funmmi 
Euschoengastia kiccrta 
Euschoengastia lanceolata 
Euschoengastia radfordi 
Euchoengastia utahensis 
H aenwgamasu s amhulans 
Haemogamasus poutiger 
Haemolaclaps casalis 
Haemolaclaps glasgowi 
Hirs-tionyssus hisetosus 
Hirst ion yssus fern u ralis 
Hirstionyssus geomydis 
H irstionyss-us hilli 
H irstionyssus incomptus 
Hirstionyssus ucotomae 
1 1 irstkmyssus triacanthus 
Hirstionyssus utahensis 
Ischyropoda furwani 
Myohia sp. 

Odoutacams hirsutus 
Odontacarns linsdalci 
^Odoutacams micheneri 3 

Ornithonyssus hacoti 
Tromhicula allrcdi 
T romhicula urenicola 
T romhicula harperi 
Tromhicula hoplai 
T romhicula panamensis 
Tromhicula potosina 


Tromhicula sargenti 
Ochotona princeps 
Chatia setosa 
EuscJuu'Ugast ia c r ice t kola 
Euschoengastia hoffmannae 
Euschoengastia land 
Euschoengastia oregonensis 
E u sch oenga st ia sc iu ricola 
E usch oengast ia sorici i » u.? 
Haemogamasus alaskensis 
H aernoga masus a mb u Ians 
Haemolaclaps glasgotci 
H irstionyssus isahcllin us 
Hirstionyssus hmgichelae 
Myonyssus montanus 
'‘Tromhicula harperi 
Ondatra zihethicus 

Luclaps mult ispinosus 
Onychomys leucogaster 

Androlaclaps levieulus 
Euhru chylaelaps crowei 
Hae moga masus a m hulans 
Hacmolaelaps gcomys 
" // acmolaelaps glasgotci 
Hirstkmyssus hilli 
'‘Ischyropoda armatus 
Ischyropoda funnani 
Klcemanki sp. 

Tromhicula harperi 
Onychomys torridus 

Ilaernolaelaps glasgowi 
Hirstionyssus isahcllinus 
Ischyropoda armatus 
Macrochclcs sp. 
Odontacarns micheneri 
Perognathus apache 

Androlaclajis levieulus 
Tromhicxda hoplai 
Perognathus flavus 
Hirstionyssus hilli 
Ischyropoda armatus 
Pc rogn a th us fo rm osiis 

And rolaclaps Icvicul us 
Brevisterna utahensis 
Euschoengastia decipiens 
E uschoengast ia criccticola 
Euschoengastia utahensis 
Haemolaclaps glasgowi 
H irst io n yssus affi 1 1 is 
H irstionyssus triacanthns 
ischyropoda armatus 
Klcemanki sp. 

Listrophorus sp. 
Odontacarns linsdalci 
® T romhicula urenicola 
Perognathus longimcmhris 
Bernia rnarita 
Euh ra chylaela ps c i rcu la ris 
Euschoengastia decipiens 
Haemolaclaps glasgoici 
Hirstionyssus hilli 
H irstionyssus incomptus 
H irstionyssus trkicanthus 
H irstionyssus utahensis 
Ischyropoda armatus 
Ischyropoda funnani 
Klcemanki sp. 

Listrophorus sp. 
Macrochclcs sp. 
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Twmhicula arenicola 
Trombicula dorcmi 
Perognathus parvus 

Androhelaps levictdus 
Eubrachylaelaps circularis 
Eubrachxjlaclaps hollisteri 
pAischoengastia cordiremus 
Euschoengastia decipiens 
Euschoengastia orcgouensis 
Haemogamasus ambulans 
^Hacmolaelaps glasgowi 
Uirstionyssus hilli 
Hirstiomjssus iucomptus 
H irstiomjssus neotomae 
hchtjropoda armatus 
Kleemania fip. 

Odontacarus linsdalci 
Odontacarus michcneri 
Ornithomjssus bacoti 
Trombicula arenicola 
Trombicula harperi 
Trombicula hoplai 
Trombicula potosiua 
Perognathus sp. 

Eubrachylaelaps crowd 
Ischyropoda furmani 
Trombicula dorcmi 
Pcromijscus boylii 

Brevisterna utahensis 
Dermanyssus becki 
Eubrachylaelaps circularis 
Euschoengastia criceticola 
Ilaernogamasus pontiger 
Haemolaelaps casalis 
Haemolaelaps glasgowi 
Ornithomjssus bacoti 
Peromyscus crinitus 

Androlaelaps leviculus 
Brevisterna utahensis 
DerTTuinyssus becki 
E ub rachylaela ps circ u laris 
Eubrachylaelaps debilis 
‘‘Eubrachylaelaps hollisteri 
Euschoengast ia decip iens 
Euschoengastia radfordi 
Haemolaelaps casalis 
Haemolaelaps glasgowi 
H irstionyssus incomptus 
H irstiomjssus triacanthus 
Hirstiomjssus utahensis 
Kleemania sp. 
Ornithomjssus bacoti 
T romhicula montaneusis 
Peromyscus cremicus 

Breiistrena utahensis 
Dermanyssus becki 
Eubrachylaelaps ci rcula ris 
Eidj rachylaela ps debilis 
Eubrachylaelaps hollisteri 
Euschoengastia criceticola 
Euschoengasiia decipiens 
Euschoengastia lanceolata 
E uschoengast ia rad ford i 
Haemogamasus pontiger 
Haemolaelaps glasgowi 
Hirstiomjssus femuralis 
Hirstiomjssus hilli 
Hirstiomjssus incomptus 
H irstionyssus triacanthus 


Ornithomjssus bacoti 
Peromyscus moniculatus 
Androlaelaps leviculus 
Brevisterna utahensis 
Chatia ochotorw 
Chatia setosa 
Dermanyssus becki 
‘Eubrachylaelaps circularis 2 
Eubrachylaelaps debilis 
Eubrachylaelaps hollisteri 
Eulaelaps stabularis 
Euschoengastia cordiremus 
‘Euschoengastia criceticola 2 

Euschoengastia decipiens 
Euschoengastia land 
Euschoengastia luteodema 
Euschoengastia obesa 
Euschoengastia orcgouensis 
Euschoengastia pomerantzi 
Euschoengastia radfordi 
Euschoengasiia rotunda 
Euschoengastia sciuricola 
Haemogamasus alaskensis 
Haemogamasus ambuhins 
Haemogamasus longitarsus 
Haemogamasus pontiger 
Haemolaelaps casalis 
‘Haemolaelaps glasgowi 1 

H irstionyssus hilli 
Hirstiomjssus incomptus 
Uirstionyssus isabellinus 
Hirstionyssus neotomae 
Hirstionysstis punctatus 
Hirstionyssus tarsalis 
Hirstionyssus triacanthus 
‘Hirstionyssus utahensis 2 

Hypoaspis gurabemis 
Hypoaspis hdyrica 
Ischyropoda armatus 
Ischyropoda furmani 
Kleemania sp. 

Laelaps multispinosus 
Laelaps nuttallii 
Laelaps incilis 
Lceuwenhoekia americana 
Listrophorus sp. 

Macrocheles sp. 

Myocoptes sp. 

Odontacarus linsdalci 
‘Ornithonysstts bacoti 3 

Radfordia lemnina 
Radfordia sidmliger 
Trombicula arenicola 
Trombicula bakeri 
Trombicula californica 
Trombicula esoensis 
Trombicula harperi 
Trombicula jewetti 
T rombicula montanetisis 
Trombicula myotis 
Trombicula ftarunnensis 
Peromyscus truei 

Brevisterna utahensis 
Dermanyssus becki 
‘Eubrachylaelaps circularis 1 

Eubrachylaelaps debilis 
Eubrachylaelaps hollisteri 
E.uschoengastia criceticola 
Euschoengastia decipiens 
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Euschoengastiu pomcnintzi 
Hacmogamasus amhuhns 
Uacmolackips casulis 
® Ilarmohiehips glasgotci 
1 1 irstionyssus affi u is 
H irstUmyss'Us ncotomac 
II irstwmjssus utahcusls 
Ischyropoda armatus 
'*Oruitlwnyssus hacoti 
TromhicuUi arenicoUi 
Twtnbicuhi hrikini 
Tromhicula hoplai 
T romhicula montancn.siA 
Pcromyscus sp. 

II acmoga tmisus alaskctisis 
Phenacomys intenncdius 

II irstionyssus isvbelluius 
Luehips kochi 
Pi}mtredus bcsperus 

Trombiculu tinivari 
Rattus Horvcgicus 

Eu Uiela ps stabu la ris 
Hanno laela ps casa I is 
® Hue tnoUtelu ps glasgo w i 
H irst io n yssu s incompftis 
II irsthnyssus iriacauthus 
Ilypouspis lubrica 
“Onitbonyssus bacoii 
Reithrod on tom ys m egalotis 
E u brachyiaela ps deb ills 
Euschoengas-tiu criccticola 
Euschoengastia land 
Euseboengastia radfordi 
Euschoengastia sciurieola 
'^Ilacmolaelaps glasgowi 
II irstwnyssus cutam iae 
II irstionyssus incomptus 
II irstionyssus isabellinus 
II irstionysstis triacantbus 
H irsiionyssus utabensis 
Macrocbeles sp. 

Myocoptes sp. 

Radfordia sidiuliger 
Trombicula areuicola 
T rondiicuUi suhsignata 
Sciuriis aberti 

H irstionyssus torus 
Sorex obscunis ( = Sorex vagrans) 
Euseboengastia oregonensis 


Sorex palustris 

II irstionyssus i)alustris 
Spilogale gracilis 

1 1 i rst ionyssus Stafford i 
S ylv ilagus a u dubon i i 

Eu h rachy laela ps ci re u laris 
E useboengust ia deci f ) iens 
Ilaemolaelaps gUisgoiei 
Sylfiltigus idaboensus 

Euschoeyigastia dccipiens 
Euseboengastia radfordi 
Sijivilagus nuttallii 

Euseboengastia decipietis 
Ornithomjssus sylviarum 
Sylvilagus sp. 

Odontaearus mieheneri 
T a m iase i u rus bti dst mic us 

Euseboengastia sciu ricola 
Ilaemogamasus amhulans 
Ilaemolaelaps glasgowi 
Tbomomys bottae i =^Tbomomys umbrinus) 
Haemogamasus amhulans 

* Ilaemolaelaps casalis 
Haemolaelaps glasgowi 

® II irstionyssus fern u ralis 
Ilypoaspls lubriea 
Macroebeles sp. 

Tbomomys talpoides 

* II aemoga masus a m b u la ns 
Haemogamasus longitarsus 
Ilaemolaelaps easalis 
Ilaemolaelaps glasgowi 

H irstionyssus fern u ralis 
HirsiUmyssas invaginatus 
H irstionyssus isabell in us 

® II irstionyssas longiebelae 
H irstionyssus neotomae 
1 1 irsiionyssus tbomomys 
II irstionyssus utabensis 
H ypoaspis gii rabensis 
Macrocbeles sp. 

Zapus princeps 

H aemoga masus alaskensis 

* Ilaemogamasus amhulans 
Ilaemolaelaps glasgowi 
Macrocbeles sp. 

Trombicula calif ornica 

^Trombicula barperi 


DISCUSSION 


More than 9,(X)0 small mammals represent- 
ing 94 species of 51 genera were e.xaminetl for 
ectojjarasites. Appro.ximately 13,(KK) mites were 
found on 4,015 of those e.xamined. These, plus 
other previously listed reewds for Utah, repre- 
sent 111 species of 34 genera of mites which in- 
clude 13 new species in three genera, one genus 
being new. 

During the sixteen-) ear period covered by this 
report, numerous indi\'iduals were involved with 
tlie collection of specimens. Even tliough stan- 


dardized techni(|ues were used, there likely was 
considerable v^ariation in the effieiency of ecto- 
parasite retriev^al. Consecjuently, the incidence of 
ectoparasites as shown in Table I is relative only 
to the efficieney of our teehni(|ues. Hosts were 
eolleeted by different methods, e.g., live-trap- 
ping, shooting, etc. and in almost all cases were 
examined in the field under varying cxjnditions 
of weather, pressure of time, and laek of ade- 
(juate facilities. It is likely that some ectopara- 
sites were lost or overlooked, particularly those 
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recjuiring special techni(]ues for their recoNery. 
Ne\'crtheless, over a period of years in\olving 
large numhers of specimens, we expect that each 
of the mite taxa would have been taken at least 
once. 

The validity of host identification may be 
(juestionable in some instances, although for the 
most part identifications were made by a cjuali- 
fied mammalogist in the field, or representative 
specimens were returned to the reference mu- 
seum at Brigham Young University for eom- 
parison and verifieation. 

As shown in the listing of mite-host relation- 
ships (Table 2), the variety of hosts from which 
mites of a particular species were recovered may 
be correlated with the numbers of animals ex- 
amined, For example, we examined more mice 
belonging to Peromyscus maiucuhtus than of 
any other species, and mites of more species 
were found on tliis mouse than on any other 
mammal studied. We assume that mites of almost 
any species occiisionally are accidental symbionts 
of host animals living in the same habitat. 
Examination of large numbers of hosts increases 
the potential of finding such infestations. There 
is a tendency for host preference, and perhaps 
even for host specificity in some cases, whereas 
mites of some species are widely distributed 
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geographically and occur on a variety of animals. 
For example, Hocmolaclaps g^Iasgowi is a widely 
distributed species and occurs on the greatest 
v'ariety of mammals in Utah. This distribution 
and host relationship apjjarently is tx^pical for 
this most cosmopolitan species. 

Other suiweys may reveal a fre(juency of 
occurrence of mites of a particular species dif- 
ferent from that indicated by us (Table 3). We 
assume that mites of all species normally as- 
sociated with a particular host have an ecpial 
opportunity of infesting that host, but the season- 
al activity of different species may vary. Mites 
of one s])ecies may be more common on a host 
in summer, whereas those of another species may 
be more common in winter. In our field activities 
we collected the year round, but most mammals 
were taken in late spring, summer and early 
autumn. 

Even though our data on mite-host relation- 
ships, relative abundance, frefjuency of occur- 
rence and seasonal and geographic distribution 
may vary from other surveys, the information 
presented here should serve as a basis for fur- 
ther studies directed at specific localities or 
species. More work needs to be done on mam- 
mals that ha\^e been taken only in few numbers 
or only at certain times of the year. 
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Pigs. 7-11. 7, Pachylaelaptidae ventral; 8. Pamspinturnix globus ventral; 9, Radfordia suhliger dorsal; 10, 

Radfordia Icmnina dorsal; 11, Spititurnix orri, ventral. 
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24 , 7}iomomys; 25 , torus; 26 , ncotomac. 
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Figs. 27-41. Dorsal plates. 27, Dernmnymis becki; 28, D. sanguineus; 29, D. galluuie; 30, Omithonyssus syl- 
viarum; 31, O. sylviarum variant; 32, Steatonyssus antrozoi anterior plate; 33, Hirstionyssus hilli; 34, H. isahel. 
linus; 35. S. antrozoi posterior plate; 36, II. hisetosus; 37, O. aridus; 38, //. triacanthus; 39, II. incomptus; 
40, Ichorony.ssus rohustipes; 41, II. hilli variant. 
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Fiffs 4^-53 Dorsal plates. 42, IscJujropoda armatus; 43, Brcvisterna monUinus; 44. utahcnsis; * 

® ■ Zmasus alaskaL; 46, Zumpticlla hakcri; 47, /. jurmani; 48, H. Hiwnyssoides; ^9> 

f/ poritif^er- 51, il. amhxdam form A; 52, II. avd?ulam form C; 53. II. amhulans form D. 
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Figs. 


’’'r'”; 56. f-. mullisvmosm 

crowi’i’ ' F ■ Spiitfuritix orri; 60, Eubrachylaelaps holtisicri- 61 L 

crou„. 63, E. nrculans; 64 E. 6,5, Haemolachipx caxalli 66, 1/, g/JgoS 


57, Ihjpoaspis 
incilis; 62, E. 
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Fies 67-77 Dorsal plates. 67, Dcrmanyssus hccki; 68, Hirst ionyssus hisetosus; 69. 
thomomys; 71. //. fermiralis; 72. Larlaps kochi; 13, Brcvistcrna utahcmis; 14 
f^l/is^oti i; 16, Hirstiomjssus torus; 11. H. ncotomae. 


I.schyropoda armatus; 70, H. 
I, furmani; 75, Hacmolaclaps 
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Fi^s. 78-92. Dorsal plates. 78. Brcvistcrna utahcnsis; 79, Uaemogamasus amhulans form B; 80, Hirst ionyssus 
thomornijs; 81. //. ncotomar; 82, //. ncotomae variant A; 83, Ichoronyssus robustipes; 84, Dermamjssus hecki; 
85, OrniOnmt/ssus arklus; 86, O. hacoti; 87, Euhrachyhelaps circuhris; 88, Hirstionyssus utahcnsis; 89, E. 
circularls; 90, Laclaps rnultispinosus; 91, Hirstionyssus isahcllinus; 92. H incomptus. 
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Fi^s. 93-105. Dorsal plates; 93, Dcrmum/ssiis hccki; 94. Oruitiwwjssus arkhis- 95, O. hacoti: 96, Laelaps kochi; 
97, Euhracfifflachps circnidris; 98. Ilacmolaclaps glasgowi. 99. Radfordia hachai dorsal. Anal plate,s: 100, 
ischijropoda armutus; 101, D. hccki; 102. Ilaewoganumi.'i alaskcnsh; 103, Uaemolaelaps camlis; 104, II. 
gla.sgou i; 105. E. circu laris. 
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hij's. 106-121. Anal plates. 106, Ischtjropodu armatus; 107, Uaemogamasus Upomjssoidcs; 108, Iscfujropoda furmani; 
109, Brcvustenm utahm-sis; 110, //. ahiskensis; 111, Mijomjmis tmmtanus; 112. H. arnbulans form B, 113, 
MacrocJielcs sp.; 114, II. andfulans form C; 115, //. potitigcr; 116. II. ainhtduns form A; 117, H. amhulans 
form D; 118, B. montanm; 119, II. longitarsus; 120, Zumptiella hakcri; 121. Eidarlaps stahularis. 
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Figs. 


122-135. Anal plates of Hirstioniissufi. 122, 
chelae; 127, inva^inafus variant; 128, eutamiae 
133, thomomijs; 134, toms; 135, fcmuralis. 


staffordi; 123, tarsalis; 124, affink; 125, punctatus; 126, longi- 
<■; 129, utahemis; 130, invoginatus, 131, palustris; 132, angustus; 
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Figs. 136-148. Anal plates. 136, UirstiomjfiS'us ncotomae; 137, II. hisetosus; 138, II. isahellinus; 139, H. hilli; 140, 
II. hilli variant; 141, II. triacanthus; 142, II. ineomptns; 143, Ichoromjssus rohustipes; 144, Dermamjsstis 
sanguineus; 14.5. D. gallinae; 146, Ornithonxjssus hacoti; 147, Spinturnix orri; 148, Paraspinturnix glohosus. 
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1'il.s M9-163 Anal plates. 149, Dcrmamjsms hccki: 150, Stealomjmis aulrozoi: 151, Ornit)um,jsms sylvmrum: 

" 152 O 1^53, Lnela » 154, L. kochi; 155, L. inrifo,- 1.56. Kkcman^ sp.; 157, Euhrach.j- 

kela/K croicn: 1.58, AmImL-hps Inirulm.- 159, L nuttallik 160. E. lioHls/eri; 161, llypoaspis giirahcns^: 
162. Uaemolaclaps geomr/s; 163, E. dchilis. 
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f*ig.s. 164-178. Anal plates. 164, 165, Euhrachijlaelaps circuhim; 166, Ihjpoaspis luhrica; 167, Hacmolachps glas- 
gotci:^ 168, //. casalis. 169, Ischijropodu funitani; 170, I. armatus; 171 Ichoromj.ssus robustipes; 172, Laelaps 
kochi; 173, //. glasgowi; 174, Dcrmanyss-us hccki; 175. L. multispinosus; 176. Ornithomjssus hacoti; 177, £. 
circularise 178, L. kochi. 
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Fitrs 179-191 Anal plates 179, hclniropoda itirmani; 180, Lachtps muUispinosus; llirstionijs^u, 

^ 8^ ILiMUnus; 184, //. hisetosu.s; 185, //. torn.; 186, //. 

nt/icn,v.A; 188, //. thomounjs; 189, L. kochi; 190, //. femuralis; 191, Haemogamasu.s arnbulans foim B. 
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' I’orasitia.e; 193, Phyinse.kbe; 194. Gam.snl.iclapliclae. Ventral setae ar- 

ningement: 195, FAihtachylaclaps crowd; 196. E. dehiUs; 197. £. hoUhtcri; 198, E. rirrii/am. 
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Fiffs 199-207 Sternal plates. 199, Macrorheles sp.; 200. Zumpticlla hakcri; 201, Brevisterna rnontanus; 202, 
liaemogamasus amhulam form A; 203, Euhwhips stahularis; 204, II. poutifier; 205. B. utahcu.m; 206, II. 
Hponijs.soides; 207, //. longitantis. 
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Figs, 208-215. Stomal platos: 208, Lsch/ropoda furmani; 210, flaemogamasus amhulans form C; 211, H. alasken- 
Sts; 212. II. amhulans form B; 21,3, Ilirstiowj.mts staffordi; 215, II. tar.salis. Genitoventral plates: 209 7ump- 
tielh hakcri; 214 I. furmani. 
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Fies 216-224. Sternal plates; 217, Ischyropoda armntus; 218. llacmogamasus amhulans form D; 219 

montanus; 221, limtionijssus affini^; 222, IJ . palustris; 224, //. punctatus. Genitoventral plates: 216. Brett- 
sterna ut-ahensis; 220. ilacmogomasus liponyssoides, 223. Macrocheles sp. 
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Figs. 225-234. Sternal plates; 225, Hirst ioinjssus invaginatus; 227, H. invaginatus variant; 228, H. eutamiae; 229, 
H. utahemis; 230, //. thornomys; 232.^//. fcmuralis; 233, H. angustus; 234, //. longichelae. Cenitoventral 
plates; 226, Hacmogamasus almkcnsis; 231, Brcvisterna montanus. 
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Fi«s. 235-247. Sternal plates: 235. ,/tr^lo, .r ten, m S tari'lnpT^^S 

pontlKer,. 246, 

Eutaclaps stahularL'i. 
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Figs. 248-2.56. Sternal plates: 248. Ichoromjssus robust ipcs; 2.50, Dcrmnuyssus sanfiuincus; 2.51, D. bccki; 253, 
Stcatonyssus antrozoi; 254, Oruithom/ssus hacoti; 256, O. aridus. (^enito\entraI plates: 249. llacmog^amasus 
amhtilans form A; 252, //. ambtdans form B; 2.5.5, Mt/omjssus montanu.s. 
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Figs. 257-265. Sternal plates: 257, Ornithomjssus sylviarum; 259, O. sylvwrurn variant; 260, AndroUiclaps Icvi- 
cultis; 262, Kleemania sp.; 263, Laelaps multispinosus; 265, L. kochi. Genitoventral plates: 258, H irstionussus 
punctatus; 261, //. palustris; 264, //. utahemis. 
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Figs. 266-274, Sternal plates: 266, Laelaps incilis; 268, L, nuttallii; 269, EuhrachylaeUips crowei; 271, E. hol- 
listeri; 272, E. eircularus; 274, Hypoaspis lubrica. GenitoventnU plates: 267, Ilirstionyssus invaginatus variant; 
270, //. tarsalis; 273, Haernogamasus amhulans form C. 
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Figs. 275-283. Stomal plates; 275, Eubrachylarlaps debilis; 111, Hypoaspis gurabcmis; 278, liaemoluelaps cas- 
ahs; 280, H. glasgowi; 281, Paraspinturnix glohosus; 283. Spxnturnix orri. Genitovontral plates; 276 Hirsi- 
ionysstis invagimttn-; 279, //. eutamiae; 282, II. staff ordi. 
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Figs. 284-295. Genitoventral plates: 284. Haemogamasus amhuUins form D; 286, llirstiouxjssus affiuis; 287, 
Uaemogamasus longitarsus; 288, Hirstionyssus fcmuralis; 289, II. thomornys; 290, H. longichrlac; 291, II. 
torus; 292, II. ncotomae; 293, II. incomptus; 294, II. angu.’itu.s; 295, II. isahellinu.'i. 285, sternal plate of 
Haemolaelaps geomys. 



Figs. 296-308. Genitoventral plates. 296, H irstionyssus triacanthus; 297, H. hUli; 298, H. hilli variiint; 299, H. 
bisetosus; 300, Ichoronyssus rohustipes; 301, Dermanyssus sanguineus; 302, D. gaUinae; 303, Ornithonyssus 
bacoti; 304, O. sylviarum; 305, Androlaelaps leviculus; 306, Eubrachylaelaps crowd; 307, Laelaps incilis; 
308, D. becki. 
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316 



100 ^ 

323 


Figs 309-323. Genitoventral plates. 309, Laelaps kochi; 310, L. multispinosus; 3\l, Ornithonyssus sylviarum; 312, 
Steatonyssus antrozoi; 313, HypoasfHs gurabemu,; 314, O. aridus; 315, L. nuttalli; 316 HaenwkcUi^ 

317, Hypoaspis lubrxca; 318, Haemolaelaps casalis; 319, Kleemania sp.; 320. Eubrachylaelaps boUisten; 321. 
E. debilis; 322, E. cxrcularis; 323, Haemolaelaps glasgowi. 
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Figs. 347-358. Sternogenital plates: 347, Laelaps kochi; 348, L. multispinosus; 349, Euhrachylaelaps circularis; 
350, Haemohelaps glasgowi. Stemo-genitoventral plates: 351, Ischtjropoda armatus; 353, /. furmani. Holo- 
ventral plates; 352, Haemogamasus amhulans form B; 354, H. pontigcr; 355, Hirstionyssus utahensis; 356, H. 
torus; 357, H. femuralis; 358, //. neotomae variant B. 
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Figs. 359-367. Holoventral plates: 359, Brevkterna utahensis; 360, Hirst tony ssus thomomys; 361, H. neotomae 
n variant A; 364, H. incomptus; 365, Euhrachylaelaps circularis; 366, H. bisetostis- 

367, Dermanyssus becki. 362. stemogenital plate of Ichoronyssus robustipes. 
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369 


gs- 


368-372. 

glasgowi; 


Holoventral plates; 368, Laelaps multisfHmsus; 369, Ormf/ion|/s.v».s 
372, O. bacoti. 370, stemo-genitoventral plate of L. kocht. 


aridus; 


371, 


Haemolaelaps 
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Figs. 373-381. Scuta; 373, Leeuwenhockia americarui; 375, Oclontacorus michcueri, 376, O. limdalei; 378, O. 
hirsutus; 379, Whartonia pcrplcxa; 381. Trombicuh belkini. CheHccrae: 374, hchijropoda armatus; TH , 
Haemogamasus liponyssoidcs; 380, //. amhulam form B. 
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Figs. 382-390. Scuta: 382. Chatia ocholom: 384, C. sctosu; 38.5, ’'''f 

® hoptai: 390, T. panimcnm. Choliccrac: .383, Uacmoffwum,s a, Mam form A, 386, Ormthomjm..', sylvw 

variant; .389, Dermantjssus becki. 
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Figs, 391-397. Scuta: 391, TromhicuJa potosina; 392, T. suhsignata; 393, T. univari; 394, T. harperi; 395, T. 
jewetti; 397. T. esoensls. 396, chelicera of Haemo gama.su s amhulam form D. 
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^ ^ j arenicoh; 408, Euschocngastia radfordi; 409. £. criceticoh; 411, E. rotun- 

/a^o/fa, 416, E. pomerantzi. 407, Macrochelcs sp. specialized seta of palpal tarsus; 
410, Euhchps stabuhris metapodal plate; 412, Ichoromjssus rohusiipes femur IV, 415, OmithonyLis^lviarum 


108 


Brigham Young University Science Bulletin 



PYgN. 417-425. Scuta: 417, Euschocngastia lanccoUita; 419, £, land; 420, E. lutcodema; 422, E. sciuricola; 423, 
E. cijnoimjicola; 425, E, soridnus. Palpal trochanters: 418, Ichoronyssus robustipes; 421, Stcatonyssus antro- 
zoi. 424. Hypoaspis gurahensis body seta. 
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Figs. 43v'>-449. Coxae II of Hirstiomjssu^: 438. incomptus; 439, hilli variant; 440, hilli; 441, isabelUnus; 442, tria- 
canthus; 443, hisctosus; 444, neotomae; 445, torus; 446, thomomys; 447, longichclae; 448, fcmuralis; 449, 
rtfigusOi-v. Scuta: 435, Bcniia marita; 437, Gahrlepia amcricatm. 436, //. staffonU coxa I. 
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Figs. 450-467. Coxae II of Hirst ionyssus: 450, utahensis; 451, eutamiae; 452, invagirwtus variant; 453 mvacrina- 
tux; 454, punctatus; 455, palustris; 456, affiim; 457, staff ordi; 459, tarsalis. 458, Ischyropoda arlnatus'^coxa 
II. Coxae III of Htrstionyssus: 460, staffordi; 461, tarsalis; 462, off inis; 463, palustris; 464. invaginatus- 465 
tnomomys; 466, bifetosus; 467, punctatus. 
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Figs. 468-483. 
472, 
hilli 


Jm’ variant; 481, incom/Kus. Coxae IV; 479, Stafford,; 482, cutamme; 483, punclatm. 
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Figs. 484-499. Hirstionyssms. Coxae II: 489, utahemis; 490, femuralis; 492, torus; 493, neotomae variant A; 494, 
thomomys; 496, bisctosus; 497, incomptus. Coxa III: 491, femuralis. Coxae IV: 484, invaginatus; 485, in- 
vagiiiatus variant; 486, utahemis; 487, torus; 488, neotomae; 495, utahensis; 498, neotomae variant B; 499, 
femuralis. 
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Fif^s, 500-514. Ilirstiomjssus. Coxae II: 500, neotomae variant B; 510, neotomac variant C. Coxae III: 501, utahen- 
s'ls; 502, neotomae variant B; 503, neotomae variant C; 504. torus; 505, neotomae variant A; 506, thomomys; 
50H, incomptus; 509, hisetosiis. Coxae IV: 507, thomomys; 511, hisetostis; 512, torus; 513, neotomae variant 
A; 514, neotomae variant C. 
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Figs. 515-529. Hirst iomjssus. Coxae 11: 516, utahensis; 517, fcmuralis; 518, thomomys; 519, hisetosus; 520, torus; 
521, isahcllinus; 522, incomptus; 523, neotomae. Coxae 111: 524, utahensis; 525, isabcUinus; 526, femuralis; 
527, thomomys; 528, neotomae; 529, foruv. Coxa IV: 515, ineomptus. 
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Figs. 530-541. Co.sae 1: 531, Laehps kochh 532, L. mutlispinosus: 533. L. itwills. Coxae IIF 530, Euhnwlujhehps 
dm, kirk; 534, llirMomjssus mcomptus; 535, II. hkclmus. Femora II: 536 Ichoromjssus rohusUpcs; 538, 
Ischyropoda armatus; 540, //. femuralis; 541, Androlaeh}ys levkuhis. 537, Ichoronysstts whusUpes fem 
539, Ornithonyssus aridus palpal femur. 


III. 
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Figs. 542-553. Peritremes. 542, Haemogamasus ambulans form C; 543, II. alaskemis; 544, H. amhuhns form A; 
545. Ischyropoda furmani; 546, Brevisterna montanus; 547, I. armatus; 548, B. utahensis; .549, H. liponys- 
soides; 550, H. ambulans form B; 551, Macrocheles sp.; 552, H. pontiger; 553, Eulaelaps stabuloris. 
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PYgs. 5.54-565. Peritremes. 554, Uirstionyssm fcmuralis; 555, H. eutavnae; 556, H. affinis; 557, H. utahemis; 558, 
//. palustris; 559, Haemogamasus amlniUim form D; 560, Hirst wnyasus itwaginatus; 561, H. invaginatus vari- 
ant; 562, //. punctatus; 563, H. tarsalis; 564, Myomjssus montanus; 565, H irsfionyssus angustus. 


Mixes of Utah Mammals jjg 



Figs. 566-576. Peritremes. 566, Hirstiomjssus hisetosus; 567, //. longichelae; 568, H. hilli variant; 569, H. tria- 
canthu.^; 570, H. neotomae; 571, H. torus; 572, Ichoronijssus robustipes; 573, U. hilli; 574, //. isahellinus; 
575, H. incomptus; 576, H. thomomys. 
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Fies 577-588 Peritremes. 577, Ornithomjssus syhiantm variant; 578, Steatomjssus antrozoi; ^9, Laehps 

580 L kochi- 581, O. aridus; 582, Demumyssus becki; 583, O. sylvuirum; 584, Eubrachylaelaps crowei; 585, 
Amirokelaps ’leviculus; 586, E. hollistcri; 587, O. bacoti; 588, L. multispinosus. 
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F'igs. 589-599, Peritremes: 589, Ettbrachylaclaps circularis; 590, E. debilis; 591, Hypoaspis lubrica; 592, Haemo- 
laclaps casalis; 593, H. glasgowi. 594, Paraspinturnix globosus dorsum; 595, Radfordia bachai leg I and spe- 
cialized seta; 596, R. lemnina leg I; 597, Myocoptes sp. leg III; 598, claws and empodiiim typical of Clieyle- 
tidae and Tetranychidae; 599, Listrophorus sp. ventrolateral view. 
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Fiffs 600-614 Tarsi 11. Ischyropoda: 600, jurmani; 601, armatus. Hirstiomjssus: 602. stafjordt; 603, torsahs; 604, 
affinis; 605, pohistris; 606, pu 7 u:tatus; 607, invaginatus; 608, invaginatus variant; 609, cutamwe; 610, utaiien- 
sis; 611, angustus; 612, femuralis; 613, hngicheUie; 614, thomomys. 


NEVADA 
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IDAHO 



ARIZONA 


Fig. 615. Map of Utah showing counties and division into Great Basin and Colorado River Basin. 
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